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THE TWENTY-SIXTH ANNUAL MEETING. 



[TWENTY-SIXTH ANNUAL MEETING. 



The Kansas Academy of Science met In its twenty-slxtb annual session at 
Kntporla, Kansas. October 25. 26, and 27, 1S93. 

Tbe loUowing estracts are made rrom tbe minutea of the Becretary: 

The Academy met in tbe State Normal School, on the evening of October 
SE, and listened to tbe annual address of Ihe president. Dr. E. H. S. Bailey, of 
the Slate University, Lawrence. 

Alter tbe address a short business aesBlon was held. B. B. Smyth was ap- 
pointed vice-president pro tern, and D. S. Kelly secretary pro tem. The fol- 
lowUiE committees were appointed: 

On nominations: M. A. Carleton, F. O, Marvin, W. A. Harshbarger. 

On new members; T. H. Dlnsmore, W. C. Steveofi, E. B. Knerr. 

On program and presB: I). B. Smyth, D. 3. Kelly, B. E. Balcomb. 

On Thursday, October 2G, the (oUowIng papers were read and discuBsed: 

"Varlaiiona In dominant species of plants," by M. A. Carleton. 

"An analysis of deposit from a chalybeate water." by E. C. Case. 

"The Arkansas river — Its past and present," by J. R. Mead. 

"Further research on the compoBltion of plants at different seasonH," by 
L. E. Say re. 

"Results of chinch-bug experiments during 1893," by F. H. Snow. 

The foUowlns committees were appointed by tbe president: 

On place of next meeting; J. R. Mead. 8. Vf. WilllHton, H. B. Nen-son. 

On reeoluilons; L. E. Sayre, T. B. Jennings, J. D. Hewitt. 

Tbe following were elected to membership: F. B. Dains. Lawrence; G. 1. 
Adams, Emporia; Alva J, Smith, Emporia. 

In tbe evening a lectnre was delivered hy Prof. Arthur Winslow. State 
Geologist of Missouri, on "Land Sculpture." illustrated by the atereopticon. 

On Friday, October 27. F. O. Marvin was appointed secretary pro tem. 

Librarian and treasui'er made their annual reports. Treasurer's report 
abowed balance in treasury, 1174. 45. Referred to committee. 

In consequence of (50 paid Into the treasury (donated by the Academy as a 
reward for bis valuable services). Prof. James H. Cairulli was elected to life 
membership in the Academy. 

Tbe following papers were read and diacuBaed: 

"Some teats on tbe strength of building atonea," by F. O. Marvin. 

•■Plgiirale series." by C B. Smyth. 

"Some useful botanical apparatus," by W. C. Stevens. He ebowed a new 
case for holding test-tubes, a home-made microscope case, a new melliod of 
tuountlng In collodion, and a home-made auxanometer. 

"Histology of Ifnpiltai'irt iwiabllU Eng,," by W. C. Stevens. 

"XJnear analytic geometry." hy H. B. Newson. 
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e and hypochlorite inettioda 
■ by Minnie Reed. 



(eteorologlcal obsEivatlonE at Emporia." by T. H. DLosinore. 
resume of the crop-wealher season of 1893 in Kansas," by T. B. JeDningB. 
lew aecldium of peculiar habit," by M. A. Carlrton. 
"The solvent actiou o( acetic acid as a sutstltuie for alcohol," by L. B. 
Say re. 

"On the comDaratiTe value of the hypobrom. 
In testing for urea," by L, E. Suyre. 
"Long-eon tlnued bioomlcg of Malvast 
"Our Kansas mosBea," by Minnie Reed. 
"A freak In Solanum luberosuni," by D. S. Kelly. 

"Notes on Kansas plants In the herbarium of the Stale Agricultural Col- 
lege," by A, S. Hitchcock. (Read by M. A. Carleton.) 
Tht following papers were read by title: 
^ "The Kansas river as a source of city water supply," by E. H. S. Bailey. 
^h"On the composition of mineral water from the vicinity of the Great 
^K|rlt Spring," by E. H. S. Bailey and M. A. Rice. 

■■ ""Teiephonic communications between anchored veescla." by L. 1. Blake. 
"A geologic section along the Neosho river," by Erasmus Haworth. 
"On the composition of a natural oil from Wilson county." by F. B. Dalna. 
"■Coal in Atchison county," by E. B. Knerr. 
^Some experimental telephonic and Induction coils," by E. W. Caldwell. 
k method for producing rain artificially," by L. I. Blake. 
Inverse of conlca and conlcoids," by M. E, Rice. 
_ a hypnotic suggestions," by Prof. Marvin and others. 

The following new memberH were elected: Prof. H. S. Haruley. McPherson; 
Dr. S. 2. Sharp, McPherson; Prof. Erasmua Hawortb, Lawrence; Prof. W. V. 
Jngham, Leconipton. 

following olBcers were elected for the ensuing year: 
ildent, L. E. Hayre, Lawrence.. 

Vice-President, I. D. Graham. Manhattan. 
nd Vice-President, J. D. Hewitt. Emporia. 
iecretary, E. IJL Knerr. Atchison. 
Treasurer, Dorman S. Kelly, Emporia- 
Librarian, B. B. Smyth, Topeka. 
irators: A. H. Thompson, B. B. Smyth, C. S. Prosser, all of Topeka. 
resolution was passed extending the thanks of the Academy to Vrat. I 
Winslow lor bis entertaining and instructive lecture. 
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SMALL THIN as. 

Addrea of the rolirios PrpsHent. Pnof. E. H. B. Batlst. Laiereiico. 

"Vbt Kansas Academy of Science last year celebrated Us twenty-Bfth an- 
eiBary. It Is not a yoting nor a new institution In the aiate, tor It has 
Jen Identified with Ita growth and development. It has helped to increase 
that material wealth that Is bo important to the prosperity of a state, Ita 
members have been looking Into the ground to see what Ibey could find that 
was of value; they have studied the animals and plants that were alrave the 
ground, to sec which should be increased for the benefit of man, and which, 
like the peittferous chinch-bug and the Canada thistle, should be eliminated 
1 driven from the luce of the earth, at least as tar as Kansas was con- 
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cemed. TUle h8s been generous work— gratui ton e work. The reward hMB 
come to the iTiembers or the Academy in Eesing a more populous state, a more 
Iiroei'i'i'O'-i! pcui'le. a more frultlul laud. 

In all tlio work that you have done you have been animated by the ileelre 
to pry inio th? set-rets oF n&ture, to Snd out her proceases, to underataad ber 
lawa. It Is my purpose to rei^all to your mind one phase only oF this work, 
and to direct your thoughts towards the part that haa been played In this 
work and in the seienUBc Investigation of the world by the so-called "little 
IhlDge." 

The work oC research has reached the advanced position vhlcb It now 
holds beci^use those who have beeo most active la the great field of research, 
thoee who have been closest to the warm heart of nature, have not been aatls- 
Aed with superficial observation alone, but have recorded the most minute 
and seemingly trivial things which they have seen. To do this has re- 
quired Ubor, sell sacriflce, and patience; patience cultivated to such a stage 
of perfection that It may almost be classed among the saintly virtues. The 
chemist and the physicist have pried between the atoms; the naturalist baa 
examined and classttied the Infinitely minute creatures of earth, air and 
wAter. nitd the phy3i<:lan has followed the pathogenic or disease- producing 
germs to their original breeding places. 

The great atreugth of scientific Investigation then depends on the atten^ 
tloD paid 10 details, and on the ability displayed towards getting at the very 
bottom fact— to the very smallest factor of the problem. And what are some 
0[ these small things that have helped lo unravel the tangled web of the 
great world of nature? 

First, In the realm of matter: Do we know anything of the constitution of 
matter? Matter can be Indnttely divided or else there Is a definite limit to 
tbe diviaiOTi. 1 may take a piece at chalk, for Instance, and cut it into small 
pieces and each one of those pieces into smaller pieces, and so on forever, 
or If this It not possible, there will come a time in my division when the 
email pariicli? obtained cannot be farther divided. This latter Is the view 
now held in regard to matter — that there Is a point beyond which Its aub- 
divlaion cannot go. Ot course this point Is infinitely below any posBible 
mechanical division, and far below wb'at the blgbesC power of tbe micro- 
scope can reveal. That little particle of matter that la incapable ot being 
cut or divided we call the atom. No one ever saw an atom; no one will ever 
see an atom, for it Is Infinite lu smallness beyond our ken, Just as there is an 
InBnIte greatness which we cannot comprehend. 

Siartinp then with this atom; If we get two or more of them together, 
an aggregation of atoms, we call this a molecule. For aci^ording to the present 
theories tbet^ atoms are social beings; they seldom go wandering ofT alone. 
As Sothem so aptly says In regard to birds ot a. feather, "Of course they 
flock together; you don't suppose they would flock all alone, do you?" The 
atoms then are found lu groups. I'erhaps they recognize that there Jh 
greater snfety In traveling in this way; less danger of being "held up," 

But bow lar^e are these atoms, anyway? 1 need not perhaps remind you 
of the luTeatiKationti that have been made on the size ot the atom and of the 
molecule ot which it Is a part. From the work of Sir William Tbocnson on 
the electricity of contact ot different metals, from a study ot the aurface 
tension and tne Ihichncss of tbe sonp-buhhie film, and finally from what la 
known vl Itiu molecular motion of gases, a calculation has been made as to 
the distance apart of the partlrles of matter and as to their actual rise. 




S KAX8A8 ACADEUY OF HCIE'HCE. 

Fr«m Ibis we leari) tliat the diameter at a particle is sbout one SSif.UOO, 

ot &D Inch, Ajid Ib^i-efore the Dumber of particlea in a oubic inch of air I 

far from 3 ralsei] lo the tenlh power, or (to represent thlB i 

ciimtely lo oiir comprehension) 3 wllh 20 ciphers annexed, thus: 3l>n,PO0.t 

U00,000.00i).OO0. Tail saya that to get some uaaerstanding ot il. we may 

that one ot tb? partlctea that go to make up a drop of water 

drop as an ordinary base bail is to the wboie size of the earth. 

Perhaps I car^not better illustrate the extreme amallaeas of these par- 
ticles than by dipsolving a little ot thla coal-tar color Itnown as tuchsin In 
some water. In this carboy there are 10 galloDs or about 40 liters of water. 
[ have wciighed out, on a very delicate scale, four milligrams of this fuchsin^j 
That Is oue 10, 000,000 tta of the weight of the water in the carboy. I dissol' 
this dye stuff in alcoliol tor convenience and pour tbe solution Into thl 
carboy of water. Tou will notice the beautllul red or magenta color thi 
is produti-'l, anri )-oit will see that the whole rjuantity of water is reddenei 
This meana that one part of the dye will color at least 10,000,000 parts 
water How v(>rv small must the molecules or particles tie. 

riie clicm'Fiil balance Is the most Important Instrument that the analytical 
chemist or the itivestigator uses. With it he weighs ponderable matter, 
and the mart: accurate and the finer his weighings, the closer his results. 
Mucii progress has been made in the construction of balances, so that now 
the aluminum beam, the agate bearings and agate or steel kntfe edge«, XH 
ftvold friction as much as possible, and finally the short arm balance, 
facilitate rapid weighing, aw common ImproTements to be tottnd In evi 
mboratory. The balance is inclosed !n a glass alr-tlght case to avoid the iif 
accuracr that might be caused by draughts ot air while weighing, and 
artlllcUlly dried aUnosphere is always present, so as lo avoid the en 
that might arise from excess ot moisture. Moreover It Is possible to pu 
out the air from a balance case and weigh in a vacuum, as Is done in m: 
of the finer physical and chemical investigations. 

For greater convenience the decimal system at weights Is used, and 
say that we ordinarily weigh lo the one-twentieth ot a milligram. ' 
scales arc so dt-tlcaic that they will Ttuctuate on the addition of a single hal 
10 the lead. I may illustrate this by balancing on the two pans of thl 
scale pieces of paper of the same weight. You can see by the spot of light 
that Is refic';ted on the wall from a mirror on the index that the beam 
rest as the support Is lowered, and the beam is tree to move up and dowi 
The halauce Is then at equilibrium. Now I will write a name on 
of paper with a lead pencil and replace the paper upon the pan. 
the result: \\\e pan having Ibe name written on the paper is heavier than Ihaj 
other. That shows tbe weight of a great name. 

Dr. B. L. Nichols, a former president ot this association, exhibited 
Madlsou nieeting of the American Assm-iallon tor the Advancement ot Scl-' 
ence. lhi» euininer, some photographs that he had taken ot the Intermittent 
elMtric spurk. Foi recording what takes place In Infinitely small spaces oT 
lime, hC' makes ust- ot the extreme sensibility of the photographic plate, and 
B [tialies the aseertion that there is thus far no exposure too short 

eorded by it. By the use ot this sensitive plate it is possible to photograph.' 

t riflu biiiin ai all stages of Its passage through tbe air. II is possibiej 
i| obser\( the condensation of tbe air that takes place In front of the ad-! 
inclng "jullel, and the waves showing Ihe vacuum behind It. We can sludy 
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also ibe tQc'Ci cu the bullet at the tnstaDl when It strikes the target, or at 
various SttgeB of Us pasaage tLrough an oak plank. 

Wheat&Iniie has isolated by the revolving mlrrora the one-millionth or 
a eecond, and the photographic plate records the phenomena that take place 
In theBe eboit intervals o( time. They are accurately measured. With such 
delic-aie appmalus It ia possible to record the history or the first three or four 
mllllontUE Pi a second at the beginning of a phenomenon and also at the 
close. In thie line what an inviting Held [or inveatlgatton. 

What advimcee In study have become possible since Muybrldge has sue- 
eeded bo admirably In photographing animals in motion. 

The waves o( sound are considered to be coarse waves. They require 
air for their pi'opaeation. Pump all the air out of Ihla room and you might 
ring the preMt bell of Moscow and no sound would be heard. Has it not 
occurred lo all thert- are sounds both too high and too low for us to recognize 
with the hearing apparatus with which we are endowed? Our ability In tUIa 
direciinn deiienda on the delicacy of the organs of hearing. We hear some 
of the BOT'.nds that agitate the air, but how many sounda are there so ex- 
quisitely fine that they are never heard? Tou can hear the voice of the 
mosiiiiitu as Cue an a cambric needle, but la thai not nearly at the end of your 
scale? What a vast orchnstra may be playing about us at this very moment, 
while their music la as completely lost as the fourteentbly of the pastor's 
sermon upon tbe sleeping deacon. These are the little sounds. We may 
aomeilme invent instrunients suitable to enable us to detect the unheard 
sounds. 1 

The deep tones of nature can be heard and appreciated by some better than 
by otberti. The roar of Niagara and the crash of the avalanche is the sub- 
UineBt of music If we hear it aright. We must catch the harmonic tones of 

e rataraiit'ii roar and the dying echoes of the crashing ice torrents aa they 

e huiled from the icy walls of the mountain valley. 

But we siiuuld not call upon tbe sense of sight and of bearing alone to 
testify to the capacity of the human body for minute Investigation. The 
se of smell and tbe sense of taste have been too long neglected. We have 
Continual e\ idence of the deHcaey of the sense of smell, I need not refer 
to the oft quoted assertion that a zraln of mtiek will scent a room tor a 
fiCOr-^ of years, and yet not lose appreciably in weight. StJIl, can we account 
.for th<! illhNeuiinstion of this odor on any oilier theory than that tbe minute 
particles have actually left the original grain of musk and are floating about 
Id the air? We cannot calch them nor weigh Cbem. yet tbe nose will tell 
US wb^re the siveet or disagreeable odor Is. and it Is an unfailing monitor. 
In the presi'iit state of development of this sense, however, the lower an- 
inals far ouiilo man. But Ibis greater sensitiveness is without doubt largely 
due lo the more extensive use of (he organ of smell liy the lower animal, 
a has cultivated the sense of sight and of bearing; he has learned to ap- 
prociate tho bcbulltiil In art and in music, but he has regarded as entirely 
beneath his notice those senses tbat contriimte so much to his happlDess. 
What will recall Ibe old home kitchen more quickly than a whlfT ot some 
lOBg-forgotten odor? Can you ever smell Ibe fragrant hlckor)--nui shell 
without being reminded of the tall tree you boys used to climb In the mpllow 
October Bt^lurdny afternoons? Can you smell the old-fuBhioued mnitgold or 
fOur-o' Clock without seeing some kitchen garden tended by a spinster aunt 
of your acquaintance? ' ' 

There are do senses that are quicker to respond to BuRgesilons than these 
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BO inljpir.Iely aBBOclalcd ones. We express Ihis in i 

when we aeeociate the Irishman with his peat Sre Btnoke. ihe ItaltR 

with his maearoni and cheese, and Ibe (ierman with hie onions nni] t 

beer. Tliesf; appeal to our aeuae of sniell and recall the uailanalltr I 

Etaotly. 

The neryes of taste, too. can pick out siihstances of different quatlly 4 
itellrate tLat neither chemical Dor physical scieuce ie acute enough t 
Ihem. From some expFTimenlE made in the laboratory ot the Slate Unl 
vereity, II has been shown that a norma 11 y-end owed person can pick o 
part ol a bitter substance in about 700,000 parts ot water; but one part ^ 
sugar In li'S parte of water Is the limit of BCnBlbility. There are those, boii| 
ever, who, either Irom superior training or from nataral delicacy ot t 
sendD, can detect one part o{ a bitter substance even if it la dissolved Infl 
tnilliOD Rud a quarter parts ot water. They can delect one ITO.DOOtb part of<3 
grain o' strychnin, tor Instance. That is beyond tlie delicacy o( the cbetnlcl^ 
test tor tl'i? poison, but not very much beyond it. And it must be remeg 
bered Itial the chemical test says that the substance la strychnin, while t 
taste only telle ua that the substance Is bitter. It may be any bitter pTln^ 
Ciple, as nioiu. morphin, or qulnin. 

lu the field of Toxicology, also, as we have a knowledge ot poisons, minute 
quantities of whicb are fatal, vre have also extremely delicate nteiliods for 
Ibe dKeclion of these poisons. One Is reminded In this science ot I 
progicss (bat Is roade In building huge projectiles and in heavier a 
withstand 'he tcrcf of the projectiles. With the Krupp gun comes the lO-tOt 
chilled s'ei! for it to penetrate. With the Increase In projectile powi 
the greater ability to withstand these projectllea. We cannot tell i 
nolecule Cn Hn Ni Oj. wbieb we call stryehnin, has such deadly powe*, I 
we can flud It even It It Is present in very minute quantities in the I 
l-*ioin a mnss of organic matter many thousand times the amount, it is [ 
sible to separste. after repeated purifications, the pure needle-shaped cryatit 
ot sirycbn^n, thitt may be IdentlQed by a doxen distinct and characterise 
:tia go out of the line of cberaical Investlgaiton and make phydd 
i that will verify our results from .auotlier standpolnL I ban 
HCperimrnted wiiL a frog, for instance, by injecting less than one 126th ot] 
rftln beneath the skin, and seen the peculiar spasms so characteristic of t 
appear In lesr than a minute, and In three minutes the frog was dea 
This was with strychnin thai bad been taken from the body ot a man 1 
had been poisoned by a fatal dose. 

Tberi' IS alsr another deadly drug, aconite, go poisonous that I 

r pi.rtlcn than thai noticed for strychnin Is liable to jirove a fatal doa 

Here, ton, (lie physiological test can be relied upon with certainty. It | 

staled that if one l.uuutb of a grain of this alkaloid be dissolved i 

-,waler anit placed upon the tongue it will cause a distlni-t numbness that n 

ir. while one lOOtb of a grain dissolved In alcohol and mbbt 

t the skin will produce loss of feeling thai will last tor a 

e sbown that one [iOtb of a grain given to a bird will kill { 

:l inslDEtlj. 

I need iiol speak ot that Interesting active substance, atropin. which t 

nillat will inje<:t into your eye when he examines It. We know that a 

L quantity as one 3,O0Oth of a grain will dilate the pupil. liere then 1 

a delicate find efficient test for this drug. 

la tb« field of organic chemistry the advances that have been made a 
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wonderful. Oie of the most interesKng substances Uiat has been dls- 

i:E>1 in sFcrlinrln. It Is made, na are ihe aDittn colors, from coal tar. 
It la severaj hundred times as aweet as sugar; so that. If a small parilple 
be placed on the tongue, the imiiresaion of BweemesB will remain (or a long 
time. It any of you want to go forth as apostles of Hweetness and light, 
can bu fitted out f«)m the chemical laboratory, ana can go forth with a 
bottle o( saiiharlo In one hand and a coll of magaesluni ribbon in the other. 

I can thus suteten the walks of meu and light their paths In a purely 
physical S^nse. 

It ts apprcprlate that I sliould speak of some of the most delicate physical 
and chemical methods used in making tests. 

Onr; of tho most delicate Instruments la the spectroscope, the invention of 
Klrchoff and Bunsen. Without going into details as to the construction Of 
the Instriimem. It is only necessary to say that by lis use It is posalble to 
analyze tho iinht from a heated metal, from the sun. or from the most remote 
Dxed scar or comet, and tell of what It Is composed. 

One of the commonest substances on the earth is common salt, sodium 
chloride. We have nn Immense storehouse of It in the water of tbe ocean, 
and It is found deposited in great beds In several favored localities, of which 
centrn] KanEati Is one. When sodium, the metal of salt, burns. It imparls (o 
the flume a ye-llow tint. ThIa can be seen on a large scale if I light a bowl of 
ali«hoJ thai Is saturated with salt. You will notice the peculiar cadaverous 
;ffoci. that tbe light produces on all objects in the vicinity. 

By tbe use of the spectroscope It Is possible to detect an almost Infinitely 
small quantity of this substance. It la estlmaied that one 196,uO<l,D0Oth of a 
gralu can be detected, A grain is about as much as would lie on the point 
of a pen-knife. That Is considerably less than a "pinch." Lithium, too, 
basa chare ft eristic flame reaction. 

The chemist can avail himself also of very delicate teats for ammonia; and 
he finds these testn of Ihe greatest tise in tbe determination o( the extremely 
small quantities of ammonia in air and in water. Yet these tests in water 
5 of great importance to the analyst in helping him to decide as to the 
purity of a water and whether It Is Dt for use as a domestic supply. One of 
thes^ tests IS by the use of "Nessler's solution," as It Is called. By its use 

can detect the one l,i)0O,000lh of B grain, or. to be more practical, we can 
detect one part of ammonia In lUO.OUO.i'uO parts of water. 

In an inlprestlng article on "Next to Nothingness in Chemistry," W. H, 
PendieUnry sueaks of some of tbe latest discoveries that have been made In 
the Importance of lliUe things. 11 Is wonderful, tor instance, what an efTeci 
molBiui-e has on the simple process of combustion. Even the ordinary coal or 
wood Cre does not bum well If tbe fuel and the air are perfectly dry. It 
has been shown that If oxygen he perfectly dry, such a combustible sub- 

nce as phosphorus may be warmed, or even distilled In It, and not take 
fire. Wanktyn has discovered that dry chlorln wilt not combine uilb dry 
oxygen: but, If the least psrtlcle of moisture be admitted, the conibinatlou 
takes plai'e immediately with the evolution of light and heat. 

It has been shown that copper does not act on nitric acid, if both are pure; 
but the smallest trace of nitrous acid will bring about the combination with 
avidity. One part of nitrous acid in 10,000 is sufficient. 

What a vast difference the presence of a little Impurity can make In com- 
tnerctal copper. It wilt carry twice as many messages used as a telegraph 
vire If pure an if adulterated witb even one-tenth of 1 per cent, of blsmutb. 




■^^ 
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p«rt of uUmOBjr In copper will deetroy iis value for many c 



l« ptrtiapc aa MBBlUye to amBll quantUies of carbon as any met 
tna br nt-DtloDed. Looh at that strong bolter plate: it Is made ot 1 
Iftal untalna perbapB two-lenthB oC 1 per cent, of carbon. This kinfe |J 
4 ■ Med that eontalDB perbape eighi-tentba of 1 per cent 
m teiprnrltcable to make a boiler plaie out of this knife steel. 
ar^ ail idok' or km familiar wiili tbe subBiauce known aa i 
tha mtM. matli^ble ot metals, so that if I pile up 200.0(10 leaves of g 
a^■ot^«'r lh« pile will be only one tneh blgh. It fs bo thin that ^ 
In lb« atr, yet really Uie metal la 19.5 times as heavy as i 
I bar* a Tfiiwl of water on [hie table thnt weighs 100 pounds td 
fa»el BIlMl with golil would weigh 1,9S0 pounds, or almost a 
G«!d i» T*rr ■UBreptlhle to a. small amount ot Impurity. One part 1 
2,000 wfjiiH makK It so brittle that a bar of It would be readily broken wid 
a bhiti:nrr. TblM ta In the fane of the fact as 1 staled that It is when Duq 
tlie mort mallr-nbl'' of metnlB. onr predecessors, the alchemists, understoi 
tli« wonderful effect of a small ijuantily of another metal upon this preclad 
nxHal. 4ad U It any wonder that tbey sought to find a philosopher's 
that wuuld ebnnsc a common metal to gold? 

A lareo amcunt of work has recently been done on tlie mlcro-organtan 
of the soil, those InfiniteHimal creatures that have their home and do tha^ 
work in the dai'kness beiow the surface of the earth. Some of these bactel 
are very curlouii tn their habits aa well as very small. There Is 
instance, that actually needs carbonate of Iron In order to keep In good grow-^ 
mg c.indition. It gives oO! oxygen that U has abstracted from the Iron com- 
pound. We hear much just now of the great corporations swalloivlng the 

railroads, hut given an unlimited cycle of years, as our geologists say. an d 

an Inriulte noniber of bacteria, and they will also Ewaliow the rallroads- 
leaat the rails. 

Vou have perhaps heard also of those wonderful "nitrifying fermenta 
which have been bo successfully studied by Warrington and by Wlnegrawdslt] 
One of these Is an organism which can grow and work in the dark in n 
that aciuElly ccntains no organic material. Here it can produce 
bodies, using the ammonia of the soil and the carbon ot the carbonat 
Another ferment has the power to change the organic nitrogen of the soil Q 

Th>: agricultural chemist will letl yoii of organisms that actually i 
nitrogen to the soil. Though there is an abundance of nitrogen In ti>e air 
fact four-fifths of the air In this room Is nitrogen, j'el most plants have I 
the ability to use it. The leguminous plants, however, are an eiceplloi 
tbiB rule; but they cannot do the work without calling to their aid some 4 
those little bacteria that I mentioned. Did you ever notice the knotty 
root ot the clover? It Is supposed that these lubercles or knots t 
duced by eilerior Infection. In fact thiB IB proved by the simple teat of a 
tempting to grow lupines In a soil of pure sand. They will starve; hut If t1 
plants are watered with a fresh extract made from lupines, then the littl 
lultfrcles will be produced and they have the power to assimilate the nllro 
from the air, and the plants will thrive. 

B well known, to those who have kept apace with what Is going on || 
i agricultural world, that not only is the farmer under ohligations t 
Icroscoplc forms of life for the fertility ot his soil, but in the domest 
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oiierailona of hutter and ctieeee making be must call to his aid these DiyBierloiiE 

s. He 1e olillged lo ilep^nd on these minute orgaolsma For ilie production 
of the '■gUl-edged butler" that always commands the highest price In the 
market. The Danes, nhoae exhibit at the World's Fair was a revelation lo 

e at ue, hare done as much as any people towards the Ifioiation and per- 
peiuatloQ of those particular forma or bacteria that have been tound to pro- 
duce the best, sweetest butter. A a a result of their work, " prepared 
cultures" are now offered to dairies. If they bave allowed their stock 
of bacteria to degenerate; it through lack of care or of clean! iness 
their particular families of bacteria are not the best that can be bad, 
all Ibat It Is neceaeary to do is to sow In the dairy some of these good, 
healthy colonies and good, sweet grass butler can again be made. Our grand- 
mhthers did not suppose that when they watched so carefully the temperatui-e 
of the cream, and when they attended so carefully to the cleansing of the 
mtlk pans, that they were only producing conditions for the healthful growth 
of those bacteria that had "blue hlood" in their veins, and those that would 

n to aid in the manufacture of anything but the highest grade of butter, 

lo also In cheese rlpentng. It makes the greatest difference what colo- 
nies of these lower ctrganisms are admitted into the factory. Some will only 
bring discord and moldy cheese; others sweet, ripe old age . 

It would be interesting to illustrate tlie subject farther by more glances 
Into the uader world of bacteriology that has begun to 0|)en out so wonder- 
fully within the past few years to the eye of the patient Investigator. What 
Immense results may be expected from the work In this field, following the 
lead Df such men as Koch and Pasteur? We have learned to identify with 
reasonable certainty the germs of consumption, of cholera, and of typhoid 
fever; and now the next step obviously Is to study tue conditions of their 
propagation and growth; and. knowing Iheir lite history, we shall be better 
able to guard against tbelr attacks. But. however seductive this field is, we 
must leave it with only these few glimpsea. 

Finally, he It noted that all those who are engaged in the work of scien- 
tlfto investigation are adding to the sum of human knowledge, each In ^is 
nanvw sphere, it may be, but each Juat as effectively. We cannot afford 
to look on anything that can be seen or heard or felt or tasted or smelled or 
known as too small or too insignificant for our notice. It is only in following 
ont the little dews that wc may chance lo get hold of that we can hope to solve 
the labyrinth of nature. The true Investigator never despises ilie "day of 
small things." 
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THE INVERSE OF CONICS AND C0NIC0ID3 PROM THE 

CENTER. 

By M. E. Rice, Uniyeraity of Kansas, Lawrence. 

For the purposes of this paper it is coDveDient first to discuss briefly the 
locus of a point which moves so that the sum, or differeuce, of its distances 

from two fixed points bears a constant ratio 
to its distance from a third point midway 
between these two. 

In Fig. 1 let P be the moving point, /*, 
F' and O the three fixed points. Take O 
for origin, and the line FF' for the axis of 
abscissae: then the condition is 
PFdzPF' 




^ijl 



P O 

This gives the equation, 



= a constant. 



0) 



[(X +OFf + y^^ ±{(0F- xf + y»]» = fc (*> + y«)* 



(2; 

a 2 

For convenience let 0^= Of" =:—, and k =—; equation (2) becomes, after 



clearing of radicals: 



a« X* + y2 



a' 



= {X' + !/ V 



(3) 



1 — €« 

It is evident from the form of this equation that the curve is symmetrical 
about either axis; and that as e varies the shape of the curve will change ac- 
cordingly. Hence e may conveniently be called the eccentricity of the curve; 
and the fixed points F and F', foci. 

Denote the numerical value of 



a^ 



by 6*, whence c^ = 



//2 — rtS 



W 



1 — 62 •' ' ±:62 

Equation (3) may now be written in the symmetrical form, 

a2x2dr62^2 = (x2-f ^V (5) 

according as e < i or c > i. 

Consider first the case when 6 < i, and the equation is, 

a«d:8-t-6«^/2 = (x2-h^2,i (6) 

The curve cuts the axes of coordinates at the points db o, o), (A;, db b); and as 
it is a closed curve, a may be called the minor, and b the major semi-axis respect- 
ively. 

The distance from center to either focus is ^. Since the equation contains no 

e 

terms of a lower degree than the second, the origin is a conjugate point. Also 
the equation of imaginary tangents at the origin is 

a2 x^ -f />2 y^ = 0. (7) 

The circular points at infinity are imaginary double points for, making the 
given equation homogeneous by means of the line at infinity. Ox -\- Oy -\- c s= 0, 
gives 

which is the equation of the lines through the origin and the points common to 
the curve and the line at infinity. But this breaks up into 

{x-\-ii/f{x-iyf=^0; (9) 
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Ibnt ill, tlia lout lines reduce to two patrs of coincident line?, showing tLat tbe 
li»n at inBully uuln (he uurve in two iiuagitiary double pointe. 

The (jurve has [mu- foci, two real and two imaginary: (or the foci of a cin'vfl 
are detTlnined by tlm pointa of iDtersection of tangents from the clroulnr puiiiUi 
at iuliiiity. In the cn^ of a curve of the fourth degree there are in general tnelve 
euc-b tiingents ; but as the circular points at infinity are also double pointa, there 
are in Ihia case but four distinct tangents, which intersect in two rual and two 
imaginarv points. The tvo real points are the foci F, JP mentioned alMve. 

When e ^ (7, a = &, and the eiiuution breaks up into the two factors, 

,r'+j/>=a', and j'+j/'=f; (10( 

that is. the curve b a circle of radius a and a point circle at the origin. When 
e > ?) and < i J", the curve is a smooth oval. When e ^ i/j", it changes to an 
indented civ«l. In order to determine when this change occurs, it is only nerea- 
sary to espress the condition that the curvature at the x axiB shall be aero, Using 
the polar equation 

r'=«'co«'/;-t-ft"«'»i»f, ill) 

tbe initial Ime being the axis of ubscisEie, the condition for zero curvaliir*- at a 
pL..inl is: 

tlk' dk* 
wliich becomes, when values are substitutf^l : 

H' .;o-> k + (.• "in* It — {b' — n>) cot S k (13)' 

+ J (/j» — a']' ilu* i kill* con* ft -fh'di'n'ji- 1-1 = 
When A = w this reduces to in' = ti*, whence e = i, p, the required condition. 

When O V T ^nd O •; 1, the curve is an indented oval, with four real pointa 
of ioflMtion. In order to determine these points of intlection, set 

s+— • 

where M = — of equation lU). 

This gives, after substituting values and reducing, 

(15) 

Equation [!.')) shows thai there are four points of inflection symmetrically 
placed about the origin, as might have been inferred from the form of the curve. 
SuhatilUtinR the values of »iii^ k and oo»' k obtained from equation (IB;, in equa- 
tion (11), the radius vector to the points of in&ection is found to t>« 

.= ^""^^ (16, 

Vi i/a^ + bi 
showing that the four points of inflection lie on a circle concentric with the curvi-. 
When e = (}; b= a and tan k is imaginary; showing that there are no real 
points of ioHection. 

When c. = -/J; b'=Sa',tan * = :;, and r = ± h, showing that the four points 
of inflection coincide two and two at the extremities of the minor axis. This is the 
transition from a smooth to an indented oval. When e = !/ a = 0, tan k^O.r 
^ 0; that is, the points of inflection are all at the origin. 
In this case the equation of the curve breaks up into 
a:' + 3/' = by and X' + •/* = — !>!/, 
circles of radius \b, tangent to the axle of abscissue at the origin. Tbey will , 
ite if e beiomea unity by n bping Kcro; inanile, and hence 8 
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straight lines coincident with the axis of abscises, if t: Is made unity I 
aesumiug a value that is inflnite cnmpai'ed with n. 

The length, S, of the curve may Ite reiire«eDt<7U \>y the definite integral, 



which becomes, after values are euhstituted, (5= 






co»'k+b*aia'kJ 



e may be found by the formula 



^ 



which gin 
The invers 



I for the whole area inclosed by the curve the value. - 
I of the given curve with respect to the center la. 



an ellipse whose eccantrlclty is identical with that of the givei 
reciprircal of this ellipse is, 



i-diameters of this latter ellipse, they will M 

Hence, in general, the inverse of an ellipse 
> of ita polar reciprocal with respect to the 



If circles be described upon the b< 

velop the ijuartic under 

bom the center is the pedal c 

The above relations furnish a convenient method of investigating many prop- 
erties of the curve given at the beginning of this paper. 

The curve may be described mechanically by means of its pedal property. 

Let R be an elliptical board with semi-axis a and b, a 
"T" square is held by a pivot at O working in a slot, 
while the arm AB slides against the board; u pencil or 
crayon at P will describe the required curve (/, 

Following is a partial list of theorems relating to the 
They were obtained by inverting those proper^ 
les only of the etlipee which in some way were depend- 
:il upon the center of the curve. The first paragraph 
iintaius the original theorem In the conic, the second 
paragraph, that relating to the quartic. 

the fact that straight lines invert into circles 
pamng through the origin, it is convenient to call all 
such circles "central" circles. The quartic will be 
called an oval. 

1. Two tangents can be drawn to an ellipse from any point, which will be 
real, coincident, or Imaginary, according as the point is outside, upon or within 
the i urve. 

2. Two "central " tangent circles can be drawn to an oval from any paint, 
which will be real, coincident, or imaginary, according as the point is within. 
Upon, or outside the ci 

1. If the polar ol a point P with respect to an ellipse paoi through the poist 
<^, then will the polar of Q pass through P. 
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. If the "central" polar circle o( a point P with respect to an oval pasa 
through the point Q, then will the "central " polar circle of Q paSB through P. 
[By "centr&l" polar circle is meant the circle passing through the origin aod 
the points at contact of "central" tangent circles from the point to the oval.] 

1, Thelocusoftbepoint of intersectionof two tangents to an ellip!)e, which are 
at right angles to one another, is the director circle of radius equal to (a' + 6')' 
when rt and li are the Bemiaies respectively. 

2. The locus of the p<}iiit of intersection of tvro "central" tangent circles to 

a oval which cut one another orthogooally is a circle of radius when a 

and b are the semi-axes ol the oral respectively. 

1. The equation of the locus of the toot of the perpendicular from the center 
of an ellipse on a tangent is r' = a' con' k-i-b' sin' k, the equation of the ellipse 



2, The equation of the locus of the extremity of the diameter through the origin 
of a '■ central " tangent circle to the oval given by the equation r' = a' coc' k -\- 

6' aijt' k is an ellipse whose equation is J = ■ - ^ 1 — j — , 

1. The sum of the reciprocals of theequaresof any two diameters of an ellipse 
which are at right angles to one another is u-onRlant. 

3. The sum of the squares of any two diameters of an oval which are at right 
angles to one another is constant. 

1. The line joining the extremities of any two diameters of an ellipse which 
re at right angles to one another will always touch a flied circle. 

a. The "central " circle ioining the entremities of any two diameters of an 
oval which are at right angles to one another will always touch a fixed circle. 

1. The tangent at a point /* of an ellipse meets the tangent at A, one ex- 
tremity of the aiis AC'A\ in the point Y; then is CY parallel to A'P, O be 
ing the center of the curve. 

S. The " central" tangent circle at a point Pot an oval cuts the "central" 
tangent circle at A, one extremity of the aiis ^C^', In the point Y; then is C 
1' tangent at (7 to the "central" circle ttirough /*and A', C being the center of 
the curve. 

1, It three of the sides of a quadrilateral inscribed in an ellipse are parallel 
respective! J- to three given straight lines, then will the fourth side also be parallel 
to a fixed straight line. 

S, Four points ore taken on an oval: if three o( tb» four " central " circles 
through the consecutive pairs of these points have their "central diameters" 
perpendicular to three given lines respectively, then will the " central diameter " 
of the fourth "central" circle be perpendicular to a given line, (By "central 
diameter" of a "central " circle is meant that diameter which passes through 
the origin.) 

1. A parallelogram circumscribes a circle, and two of the angular points are 
on fixed etrnight lines parallel to one another and equidistant from the center; 
then are the other two on an ellipse of which the circle ia the minor auxiliary 

2. Four "central" circles are inscribed in a circle so that the two oppoeite 
ones have a common " central diniueter "; two of the four points of intersecttoD 



la 
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lis OD equal fixed "centrnl" circles having a comraon "ceotral diameter" 
oo opposite sides of tho center; then are the other two points of intersection « 
nn oval to which the ciri;le is tanL,'VDt ^I the extremities of thu major 

1. ThreepoicU, J,/". 5, are taken on an ellipse whose center is r. Parallel 
to the tangents at A and B drawn through ^meet t'B and C'A respectively fi 
the poiDtfl (I and R. Then is QR pnrallel to the tangent at P. 

2. Three points, A , P, B, are taken on an oval wbose center is C. 
circles drawn through P and having common "central diameters" with t 
" central " tangent circles at .1 and B respectively, meet the lines CB and C 
respectively in the points Q and R. Then the "central" circle through QandJI 
has a common "central diameter" with the "central" tangent circle at P. 

1. The sum of the distances from any point on an ellipse to the two C 
ctiDStant. The ellipse may be described mechanically by the use of this prope 

3. The sum of the distances from any point on an oval to the two foci b 
constant ratio to its distance from the center. The oval, also, may be desi 
mechanically by the use of this property. 

1. To draw a tangent at any point of an ellipse, bisect the extornal angla b 
tween the focal radii; to draw a normal, bisect the interior angle. 

3. To cbaor a tangent line to an oval, bisect the external angle formed by tl 
two " central " circles through the point and the two foci respectively: to d 
n normal, bisect the interior angle. 

1. The subtangent of an ellipse is equal to the corresponding subtangeiit oj 
the circle described upon the major axis. 

3. Given an ova) and a circle described upon its minor axis. " Central " 
gent circles are drawn at the points where the ova! and circle are cut by a " 
tral" circle that intersects the major axis at right angles. Then will the two J 
"central" tangent circles cut the transverse axis at the same point. 

Consider now the case where c > 1, and the equation of the curve 
a- X' — &' ../ = (I" + y')' 

The development of the properties of this curve is much the same as (or tl 
quartic first considered. Analytically, it ia only necessary to change b' to — 
in the equations of the former to obtain the corresponding equations in the latt 

The curve cuts the axis of coordinates at the points (+ a, 0) (0, 0); and a aod^ 
6 Diny lie called the minor and major semi-axis respectively. 

The distance from center to either focus is—. 

The origin is a real double point. Theequaliunof real tangents at the origin iSi J 

The circular points at infinity are imaginary double points. 

The curve has toar foci, two real and two imaginary. 

The origin is a point of inflection. 

When e^=l; a = 0; and the equation breaks up into two imaginary cirolM, I 

When e > 1, the shape of the curve is that of a figure 8 extending along ths ff 

When 
aouilli. 
When 



a=^b, and the c 



is identical with the leniniscate of 1 



> = 0, and the equation breaks up into 
that is, two circles of radius ia, tangent to the axis of ordinates at the origin. 
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The loDgth S ot the curve may be represented by the definite integral. 

The whole area incioaed by the Curve is given by the value of cr 'i + ("' — h') 
ian ^, The entice area of the lomniscate of Bernouilli is found by putting 
a^=b'\a the preceding expreesion, which gives the value a'. The inverse of the 
curve from the center is the hypertiola 

«' ,r' — b' i(' = i, (20'| 

which has the same eccentricity as the quartic. The polar reciprocal of this 
hyperbola is 

ehowine tbat the inverse of an hyperbola from the center Is the pedal of its polar 
reciprocal with renpect to the center, as in the corresi>ouding case of the ellipse. 

The curve may be described mechanically by means of its pedal piopertieR. 
rery much as in the preceding caae of the ellipse. 

Many of the inverse theorems relating to the ellipse and oval are equally true 
when applied to the hyperbola and this curve, which may be called a lenintscate. 
Following ore a few additional theorems relating more especially to the hyper- 
Ixila and tbe IsmDiscate : 

1. The difference of the two lines drawn from any point of an hyperbola to 
the fix-i is equal to the transverse axis. 

2. Tbe difference of the two lines drawn from any point on a lemniscate to tbe 
foci lienrs a constant ratio to the radius vector of the point. 

1. PN is the ordinate of a pointi" on an hyperbola, PO is the normal meet- 
ing the asis in O; if NP be produced to meet the asymptote in Q, then is CfG 
at right angles to the asymptote. 

3. J'JV is a "central" circle through the [wiiit P on a lemniscate and whose 
" central diameter " is the axis of abscissaa, PQ is a " central " circle cutting 
the curve orthogonally at P and meeting tbe ails of abscisMe at O; if the " cen* 
ttal " circle NP cut the tnogent at the origin at Q, then is the "central " circle 
QH cut orthogonally by this tangent. 

Tbe lemniscate may be said to have a " conjugate " lemniscate, just as tbe 
hyperbola has a conjugate hyperbola. 

1. The equation of an hyperbola is a'x' — 6'^' ^ 1, Tbe equation of its con- 
jugate is a'x' — b'v' =■ — !■ The eijuation of Its asymptote is a't* — W}/'' = n. 

The equation ot an hyperbola referred to ite asymptotes i« 



of its conjugate \Bxy = ~ 



4a'b' 



4a'b' 

2. The equation of a lemniscate is a'x' — b'y' = (.r' + y'l . The equation of ils 
oonjugate is «'i' — &',>/' = — {x'-\- //'} . The equation of tangents at the origin is 
a*3? — fr'.v' = 0. The equation of a lemniacate referred to tangents at the origin 
a* + b' t 

' — tt:;" (*' + S'J ■ That of its conjugate ifl aru = 
4a'o' ia'o' 



la xy = 



-(Ji' + y). 



2. The two lines joining the points in which any two tangents to an hyperbola 
meet the osymptotea ore parallel to the chord of contact of the tangents and are 
equidistant from it. 

2. The two "uentral" circles joining the points in which any two "central " 
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tangent circlee to a lemniscate meet the tangents at the origin are in direetii 
H'ith the "central" circle joining the points of contact of the two "centfRlfl 
tangent ciidea. 

1. The asymptotes of an hyperbola coincide with the OiagonalH of the 
gle contained by tbe transverse and conjugate axes, 

S. The tangents to a lemniscate through the origin coincide with tbe dia( 
□alsof the rectangle formed by tbe iotereections of tour "central" circles n' 
d ameters are tha four eem-i-ases of tbe curve respectively. 

And in geoeral, the inverse, with respect to the center, of a eystem of c 
given by the equation, 

' is tbe system of pedal curves, wbone equation is, 

These curvee belong in the geueral class of curves designated by the named 
f Wcircular quartict. 

1. Tbe condition that tbe line whose equation is 
conic given by equation (22) is c' = — ^+ — 

S. The condition that a "central" circle whose equation ia j/ = niT + e(a:'-f-J 
J/') aball touch the pedal curve given by equation (3), i 

1. The equation of a tangent line at any point of the conic is a' xx' -{- b' ]/])• 
= 1. 

2. The equation of the " central " tangent circle at any point of the pedal t 

In this monoeT many more sets of corresponding equations tn the two systetdi 
t curves might be given; hut the above examples are suScient to shun tl 
general relations. 

Following ie a list of theorems relating to oonfocal conies and confocal p 

L The equation of a system of confocal conice is 

-^^ + ^- J. 

a' -i- /I ^ yi + ffi 
2. The equation of a system of confocal pedai curves 



^- o shall touch 1^ 



!/' 



z (x^+yy. 



a' + a W + /J 

1. Two conies of a confocal system pass through a point. One o( tl 
la an ellipse and the other an hyperbola. 

2. Two pedal curves of a confocal system pass through a iioint. One ot tbeHiV 
;urres is BD oval and tbe other is a lemniscate. 

1, One conic of a confocal system and only one will touch a given straii 

2. One pedal curve of a confocal system and only one will touch a given " 



1. Two confocal c 
points. 



a another at right angles at all their ci 
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2. Two confofal pedal i;urves tut odc imulLer at rijilit augles at nil their com- 
tooQ points. 

1. The difference of the squares of the perpendii-ultire drawn from the ceal«r 
OD any two pitrallel tangents to two given oonfocal cnnicB ia constant. 

2. The difference of the equaree of the reciprocals of the diameters of any two 
"central" tangent circles in directum with one another, to two given confocal 
pedal curves ie constant. 

1. It a tangent to one of two confocal conios be perpendicular to a tangent to 
the other, the locus of their point of intersectioii iti a circle. 

2. If a "central" circle tangent to one of two confocal pedal curves cut ortho- 
Konally a "contral" lacgeat circle to the other, the locuaot their point of inter- 
Kction is a circle. 

1. From any point Tthe two tangents TP, TP- are drawn to one conic, anil 
the two tangents TQ, TQ' to a confocal conic; then will the straight lines yP, 
i£P make equal angles with the tangent at P. 

2. From any point 7" the two "central" tangent circles TP. TP" are drawn 
to one pedal curve, and the two "central" tangent circles TQ, TQ' tn a confocnl 
pedal curve; then will the "central" circles QP, Q^P cut the tangent at /"at 
equal angles. 

1. TP, TQ are tangents one to each of two flsed confocal conies; then, if the 
tangents are at right angles to one another the line PQ will always touch a third 
confocal conic. 

2. TP, TQ are two " central " tangent circles one to each of two confocal 
pedal curves; then, if these circles cut one another orthogonally, the " central " 
circle PQ will always be tangent to a third confocal pedal curve. 

1. It an ellipse have double contact with each of two confocal conies, the tan- 
gents at the points of contact will form a rectangle. 

3. If an oval (concentric) have double contact with each of two confocal ovals, 
the "central" tangent circles at the points of contact will cut one another orthog- 

1, A triangle c ire umscri lies an ellipse and two of its angular points lie on n 
confocal ellipee; then will tlie third vertex lie on another confocal ellipse. 

2. Three "central" circles are tangent internally to an oval, and two of their 
points of intersection lie on a confocal oval; then will the third point of intersec- 
tion lie on another confocal ova!. 

, In figure 3 is shown the general appear- 

y ' ance of a Bystem of confocal pedal curves, 

".,,__^ , consisting of ovals and lemuiscates. 



If the foregoing method of inversion be 
applied to a system of central conicoids, it 
gives rise to a system of surfaces of the 
fourth degree. These surfaces bear to the 
plane pedal curves just considered many of 

' ' ' jt" the relatione that conicoids bear to plane 
conies They have throe general forms ac- 
cording as the sections made by the cot>rdi- 

lemniBcates, just as the central conicoids have the three 
sheet and hyperboluid ef twv ehe«l«. 



^•AA 



nalepli 

IS of ellipsoid, h}>perboloid of 
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Let the geoeral equation of a e.vstem of central coDiuoids be 

-,--,--.-'■ 

where a > !< > o, then that of the ByBtem of inverse HurfaceB will be 

Tikis IB the firet pedal surface from the center of the cooicoid giriMi by tbe equik* 

tion rt' x' + h' y' - 

F .which in turn Is the polar reciprocal with resp»'t lo Ihe center, of the origioa 

^vonicoid. Hence, in general, the inverse of a cu»i(.-oid fmin the ctioter is t' 

il surface of its polar reciprocal ivith renpi.'ct to the center. 

Resuming equation |31j, it is evident that Ibe three semi-axes of the si 

are — , *-- — and ; and that the surface is symmetrical about any coordln 

plane. The eccentricities of the sections made hj the ii/, xi, yz planes n 

g' q: f,' 
"' = «' '^' - a' ■'- - ±6' 
When the signs in equation 134) are taken all positive, the surface is the p 
of an ellipsoid, and bo f ar afi this paper ia concerned, atny conveniently be c; 
a pedal surface of the "first kind." It varies from a sniixith to an indents 
eurtace, the transition occurring when either ft or r-f or each becomes equal tAV 
/i"' The two limiting foriuf are, a sphere when e, — t, =rM^O, and t 
spheres tangent at the origin to the r^ plane when fj ^ e. ^ 1, 
z' 
When the sign of — in 

equation (24) is taken nega* 
tive, the surface is the first 
pedal from the center of an 
hyperboloid of one shfi't; 
and may be called a pedal 
surface of the ''second kind." 

The genera! form of the 
surface ia repre«ente>i) bv 
fig. i. 

When the signs of — and 

face is the pedal from the cen 
ler of an hyperboloid of two 
sheets: and may be callt-d a 
jtedal surface of the '■third 
kind." The general form •>! 
the surface is shown in IJg. .">: 
it is much the shape of two 
tops placed point to point. 

Following is a list of some 
of the more iraportnot theo- 
reins on the above pedal sur- 

far^s. They were obtained by Inverting the properties of conicoids, the c 
uf the conicoid being taken as the center of inversion. Ah in the case of plan 
pe<lal curves, only those properties were used which may Iw denominated ' 




^wmm 
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trrtl properlies": tbnt ie. are dependent tipiin the center of tli« conicoid. Tha 
t«rm "central sphere," anstogous to "centrsl cirL'le," vill be uaed to denote tli« 
ioverse of a plane; it is a «phere passing through the origin or center ot inrersion. 

1. All plane sections of a conicoid art conii^. 

2. AH i-entral plane sections of a pedal surface are plane pedal curTes. 

1. The equation of the tangent plane at anj- point of the conicoid, 

fu' + hf/' - «' -f ,; = .}, is 
ajtx- + hyji/ - rr:' - <f = (1. 

2. The equation of n c^cntraJ tiutgent spbero at any point ot Ih^ pedal surface, I 

0:«' + 4j/'-f .^I' + rff' +ff' + «'(' = 0. is 
axx' -^ bt///' + MS* + rf w' + j(' + «'» = 0. 
X. The condition tlial the plane Ix -\- m^ + m -(- jj -= o Bhall touch the abova \ 
conicuid it 



' /. ' e d 
S. The coDdilion that the central tangent spber 
-{- c' I = U shall touch the abore pedal siirface Is, 
£ i^ If! £! 



tr -)- my + na -f /> ( ^ + J»* J 



1. The aflftnptotic cone to the conicoid given by equation ia3t ia 

a' ^ fc' ~ c' 
3. The tan^eut cone at theorlgin (o the pedal surface given by equation fS4)l8 



1. The condition that the conicoid shall be oneof revolutio; 



iB(6 — nj(c — a) 1 



2. The oonditlon that the pedal surface shall be one of revolution 
{0 — o} = 0. 

1. The Earn of the squares of the reciprocnls of any three dtametots of an 
elliiMOJd which ore mutually at right angles is coastant. 

3. Thc> sum of the squares of any three diameters of a pedal surface of the 
*' first kind " irbicb are mutually at right angles ie constant. 

1. The locus of the point of intersection of three tangent planes to theoonicoid 
giren by equation 123) which are mutually at right angles la z" -j- y' + z' = a' + 
6* + r-'. This is the director sphere of the conicoid, and is real in the case of an 
ellipsoid 1 in the other cases it depends upon the vulues of n. h. and c. 

2. The locus of the point of iotersecrtion of three central tangent cpheres to 
the pedal surface given by equation (21j wbicJi cut one another orthogonally is 



surface, nnd 



=— — — J. This may be called the director sphere of the pedal 

s always real in the case of a pedal aurfaco of the " first kind." 



1. The locus of the foot of a perpendicular from th« center upon any tangent 
plane to a conicoid is a pedal surfucr. 

2. The locus of the eilrcmity of the " central " dinffieter of any " centr»l " 
sphere tangent to a pedal surfutw is a coniciid. [By "centra diampter" ia 
meant the diameter which passes through the origin.) 



1. Any tangent plane to the asymptotic c 



leof a 



n>id meets the cuni- 



idjo two fiarallel Btraigbt lines, eijuidielant from the cvuler. 
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2. Aaf tangent plane to the cone tangent at the origin to a pedal surfnra 
leeta the surface in two equal circles in directum. 

1. The area of any central plane section of aa ellipsoid given by— + y: -f 



= /, is , , „ . • . • . — • 7 ' . • 1 , the cutting plane being given by the equation tx ■ 

(a' C + b' m' + c' n' ) ' 
+ fflif + ne = 0. 

S. The area of any central plane section of a pedal surface of the "BrBt kiod" 

giTenby^ + ^ + -~ = (;c> + ff' + *>)', te^(n6er'[(('' + cMo'P + (a" + c>» { 

Ci* tn*-t- (a' -f &') e*n'], the cutting plane being given by the equation fx-|-mjr "I 

1. If central plane sections of an ellipsoid be of constant area, their plac 
touch a cooe of the second degree. 

2. If central plane sectiunsof a pedal surface of the "first kind" be of cc 
stant area, their plaoea touch a cone of the aecood degree. 

The six central planed cutting circular sections from the conicoid given bj 
equation (23j are given by the threo pairs of equations 



I 6' 



1 e* 



'i^=o. (.-0 



Taking the case of the ellipsoid, the two systems of real circi 
iven by the equations 

r J 111, c 1 i']* c I nt 



{27) 

i!ar sections ar« I 



where p is the perpendicular distance from the origia upon the cutting plane. 
Since a circle in space may always be considered as the intersection of a sphere I 
by a plane, it followa that the inverse of a circle from any point is also a circle. 
Hence, the inverse of a system of circular sections of a conicoid is a system of J 
circular sections of a pedal surface. And it is seen from equations (27) and (28) 1 
above, that there are two such systems of real circular sections in each of t! 
three pedal surfaces. Id the case of a pedal surface of the "first kind," these'] 
sections all lie on the system of* central spheres which are bisected by the a 
plane in the circles, 

When the sphere given by equation 1 29 ) is tangent to the surface, the point I 
of tangency may properly be called an umbilicus, correeponding to an umbilicus 
in the conicoid. Hence the pedal surface has four umbilici, that is, points at • 
which tangent planes will cut out in6nitely small circles. 

Following are a few additional theorems on circular sections: 

1. In a conicoid. any two circular sections of oppoaite systems are on a sphere. 

3, In the pedal surface, any two circular sections of opposite systems are oa "^ 
a sphere. 

1, It the squares of the aaeis of an ellipsoid are in arithmetical progreasitm i 
•.i lie on the central circular sections! if they are in harmonic progre» | 



1, II tne squares oi uie aaes oi an eiiipsoia 
the umbilici lie on the central circular sectionei 
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Bion, the circular eectione are at right angles: \t they are in geometrical progree- 
sioD the tangent plaaee at the umbilici touch the sphere through the central' 
circular eectione. 

2. If the aquaree of the ases of a i>edai aurface of the " first kind " are in 
harmnaical progreeaion, the umbilici lie on the central circular eectiosa: if they 
are iii arithmetical progreeeion, the two syetems of apheree cutting the circular 
sections have their "central diameters " at right angles; if they are in geomet- 
rical progression, the central tangeut spheres at the umbilici touch the sphere 
Ihrougb the central circular sections. 

1. The angle made by the two systems of planes cutting circular sections 
from an ellipsoid ia k = i tan J £ i ~ ^%^ 1 • 

3. The angle between the " central diameters " of the two systems of cen- 
tral spheres cutting circular sections from a peilal surface of the "first kind " is 

Since a straight line in space inverts into a circle through the origin, the 
straight-line generHtore of a conicoid invert into circle generators of a pedal sur- 
face. Hence the properties of ruled conicoids, when inverted, give rise to cor- 
responding properties of circularly ruled pedal surfaces. This circular generator 
lies entirely in the surface and passes through the origin. And since the hyper' 
boloid of one sheet is the only central conicoid having straight-line generators, 
the podal surface of the "second kind" is the only one of the three surfaces un- 
der discussion having circular generators. Also, corresponding to the two sys- 
tems of straight-line generators of the hyperboloid are two sj'Btems of circular 
generators of the pedai surface. Following are a few theurems on tho pedal 
surface of the "second kind" obtained by inverting those properties of the 
hyperboloid of one sheet which relate to atniigbt-line generators: 

L. The tangent plane to an hyperboloid of one sheet at a point through which 
a generating line passes will contain that generating line. 

2. The central tangent sphere to a pedal surface of the "second kind" at a 
point through which a generating circle passes will contain that circle. 

1. Through any point on a generating line of an hyperboloid of one sheet an- 
other generating line passes, and they are both in the tangent plane at the point. 

S. Through any point on a generating circle of apodal surface of the "second 
kind" another generating circle passes, and they are both in the central tangent 
sphere at the point. 

1. Any plane through a generating Une of a conicoid touches the surface, its 
point of contact being the point of intersection of the two generating lines which 
lie upon it. 

2. Any central sphere through a generating circle of a pedal surface touches 
the surface, its point of contact being the point ot intersection of the two gener- 
ating circles which lie upon it. 

1. Three non- intersecting generators are sufflcient to det«rmine the ccmlcotd 
on which they lie, 

S. Three non-intersecting (except, of course, at the origin) circular generators 
are BuiBcient to determine the pedal surface on which they lie. 

1. The straight lines which intersect three fixed non-intersecting strnlgbt 
lines are generators of the same system of a conicoid, and the tbres flxsd lines an 
.gtnw»W°"* tbaoppuaite systeiu of the same conicoid. 
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3. The central circlee irbich intersect three Ssed aoD-intersectiitg c 
circles are geDeratin^ circlns of the same system of a pedal surfuce, and the tl 
fixed circles are generating' circles of the opposite system of the same pedal ■ 



1. Two straight lines, and two only, will, in genorai. mee't each ot four gi 
noo -intersecting straight lines; but if the four given straight lines are all gen^ 
tors ot the same system of a conicoid, then an infinite number of straight li 
will meet the four, which will all be generators of the opposite system of the m 
conicoid. 

2. Two central circles, and two only, will, in general, meet each of four gi«6 
noD- intersecting central circles; but if the (our given circles are all genera 
cirolee ol the same system ot a pedal surface, then an infiulte number of c 
circles will meet the tour, which will all be generating circles of the oppc 
i^stem of the same pedal surface. 

1. Two planes are drawu, one through each of two intersecting generatiX 
lines of a conicoid: these planes meet the surface in two other intersecting g 
eratinp lines. 

S. Two central spheres are drawn, one through each of two intersecting gi 

crating circles of a pedal surface; these spheres meet the surface in two a ~ 

..intersecting generating circles. 

1. The plane through the center of a conicoid and any geueTating line will d| 
the surface in a parallel generating line, and will touch the asymptotic cone. 

S. The plane through the center ot a pedal surface and any generating ci 
will cut the surface in another generating circle equal to the first, and haviiiga 
common diameter with it, and will touch the tangent cone at the origin. 

1. The locus of the point of intersection of perpendicular generators of • 
hyperboloid of one sheet is a sphere -r^ + y' -j- a* = n' + d' — e'. 

2. The locus of the point of intersection of generating circles of a pedal m 
of the "second kind" that cut orthogonally is a sphere given by the equatill 

ar' + !,' + z'^{<i' + b'-c^r'- 

This and the following theorem depend upon the fact that an angle i 
inverts into an equal angle. 

1. The angle between the generating lines through the point (i, }/,t)olt 






ffj — ff. 



, where ffi, Hi. are the roots of i 



2. The angle between the generating circles through the point (r, t/, t) of ti 
x' u' s' ft— /fi _ 

quartic, — + ■!■ + — = {x' + i/'+zy.vacos—'- —.where /!\, ffz, are roota J 



If a s^'stem of confucal conicoids be inverted from the center, a system of o 
local pedal surfaces is obtained. The general equation of such a system ii 



If ^is positive, the surface is a pedal of the "first kind," whose axes decre* 



^^ 



mm 
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that the limiting form < if the ^urfitce nhein A' == re is a pc>iiit 
sphere at the origiD. 

If ff is Degatire and less than c', the surface ie a pedal of the " first kind,'* 
nhich recedes more and more from the spherical form, like hd hour-glaen, untili 
when K ^= -c', it folds over on itself, as it were, and embraces all of the ry plane 
exterior to the oval whose equatioiiB are 



y 



= i^'+y')'.i 



= 0. 



(31) 



When ff is between -<■' and -6', the surface is a pedal of the "second kind " 
which approaches as a limit, when ft is very nearly equal to -<■' that portion of* 
the xy plane inclosed by the oral given by equation (31): and when tt is very 
Dearly oqua! to -b', the surface is very nearly coincident with that part of the 
x; plane which is exterior to" the lemnisuale whose equations are 

If ff is between -6' and -a', the surface is a pedal of the "third kind." When 
ti is Tety nearly equal to -b', the surface is very nearly coincident with that por- 
tion of the X s plane which is inclosed by the leinniscate given by equation (32). 
When y =- -a', the surface becomes imaginary; but analytically it is all that por- 
tion of the ^ z plane exterior to the imaginary curve 



6'- 



i+t; 



= (J/'+JT. a 



(33) 



And when ff is between — a' and — tut he eurf ace continues imaginary. The two 
pedal en r res given b; equations Ictl) und i<^) may be called the focal pedal curfes 
of the system, corresponding in their propertiea to the focal conies of a system of 
confocal conicoids. Following is a list of corresponding theorems on coufocal 
conicoids and confocal pedal aurfaues : 

L Three conicoids of a confocal system pass through any given point : one of 
them is an ellipsoid, one an hyperl>oloid of one sheet, and one an byperboloid of 
two sheets. 

'2. Three pedal surfaces of a confocal system pass through any given point : 
one of them is a [>edal Burface of the "flrat kind," one is of the "second kind," 
and one is of the "third kind." 

1. One fonicoid of a given confocal sj'stem will touch any plane. 

2. One pedal surface of a confocal system will touch any central sphere. 

1. Two conicoids of a confucul system will touch any straight line. 

3. Two pedal surfaces of a confocal system will touch any central circle, 

1. Two confocal conicoids cut one another at right angles at all their common 
points. 

9. Two confocal pedal surfaces cut one another orthogonally at all their com- 
mon points. 

1. If a straight line touch two confocal conicoids, the tangent planes at the 
points of contact will l>e at riKht angles. 

2. It a central circle touch two confocal pedaJ surfaces, the central tangent 
■phnres at the points of contact will cut one another orthogonally. 

1, The diderence of the squares of the perpendiculars from the center on any 
two parallel tangent planes to two given confocal conicoids is constant. 

3> The diiference ot the squs-rea of the reciprocals of the diameters o( any two 



n directum to two given contocai pedal surfaces is coa- 



1. The locus of the point of iutereectiou of three planes mutually at right J 
angles, each of which touches one of three given confocal coDicoids, is a epb 

2. The locus of the point of intersection o( three central spheres cutting an« 1 
another orthogonnlly. each of which touches one of three given confuoal pedo*- 
surtaces, is a sphere. 

1. The locus of the umbilici of a system of confocal ellipaoide is the focal hy- I 

2. The locus of the ombilici of a eyatem of confocal surfaces of the "firtt | 
kind " is the focal lemniscate. 

1. If two concentric and co-axial conicoida cut one another everywhere at J 
right aafi\ee they must be confocal. 

2. If two concentric and co-axial pedal surfaces cut one another everywhere "j 
at right angles they must be confocal, 

1. Three coofocal conicoida meet in a point, and a central plane of each I 
drawn parallel to its tangent plane at that point, than, one of the three eectiooB !] 
will be an ellipse, one an hyperbola, and one imaginary. 

2. Three confocal pedal eurfoces meet in a point, and a central plane of each I 
is drawn tangent at the origin to the central sphere tangent at that point, (hen, 
one of the three sections will be an oval, one a lemniscate, and one iinaginary. 

1. If three lines at right angles to one another touch a conicoid, the plac 
through the points of contact envelop a confocal conicoid. 

2. If three central circles at right angles to one another touch a pedal sur- i 
(ace, the central sphere through the points of contact will always touch a t 
focal pedal surface. 

Uany other theoreme relating to the curves and surfaces iinder discuBsioa-J 
might be obtained; but those already given show their principal properties, and J 
more would merely add comparatively uninteresting dt'tuils. 



FIGURATE SERIES. 

By B. B. Surrii, Topoka. 

Between arithmetical ancj geometrical series are to be found many ef\ 
koowQ as iiguratQ seriea, bofied upon the fact that they repreeeot geometrical 
figures, such aa triaoglos, squares, pentagons, hexagoos, oelagons, telrahedruae, I 
liexahedrone, cubes, parallelopipede, pyramids, cones, cyliudors. spheres, and J 
triietumB of pyramids and cones. 

Figurate series are produced by addition, to each of the successive terms, of I 
a cuDStantly increasing number, usually the preceding term, the last preceding 1 
term but one, the same term of another series, or some other definite lerm, as \ 
the case may require. 

Figurate series are of two kinds — planimetric and volumetric, the former Eec- 
ondary, the latter tertiary. Arithmetical series ore primary and linear. 

In most of the following series each term is fouod by adding to the same 
term of the preceding series the preceding term of the same seriea. It is equiva- 
lent to the sum of all the terms of the preceding series up to and iDcluiling the 
same term. Thus the seventh term 181) o( the tetrahedral series is equal to the 
sum of the first seven terms of the trigonal series; the eighth term *64) of the 
square series is equal to the first eight terms of the alternate series. In the fol- 
lowing eianipies linear series are marked ('), plaoimetric aeries are marked ("j, and 
volumetric mries are marked (°|. 



Terms: 1st. 2d. 3d. 4th. 5th. 6lh. 7th. 8lh. 9th. 10th, etc. 



ri) 123156 7 8 » 

•113 6 10 15 21 23 36 4S 

(•) 1 4 10 20 35 50 84 120 1G5 

Add 1 4 10 8035 56 W120 



. Natneral Seriefl. 
. Trigonal Series. 
. Tetrahedral Series. 



(•) 1 5 14 30 55 91 140 204 SS5 385 ... . Hexahedrat Series. 

This tetrahedron is, of cuurne, a regular equilateral triangular pyramid. The 

hexahedron is out a (.-ube but a double trinnguJar pyramid. Any ttrm in the 

hemhedral series is obtained by addition o( two terms of the tetrahedral scries^ 

a siuiiiar term with the preceding l«rm. 




SQCARK SERIES. 

6th. 7lh. 8th. 8lh. 10th. etc. 



11 13 15 n 19 . 



(') 



9 16 35 

U 30 55 91 lU 201 

5 U 30 55 01 110 

IS 44 S5 1*6 831 3M 



. Alternate Seriq 
81 100 .... Square BwieB. ; 

285 .385 Pj-ramidal Sera 

2M 285 .... " " 

189 G70 . . . . Oct&hedrnl Seri< 



The units of the heiabedral and pyramidal eeries, though the i 
ferently arrangod. For example; Id the fifth pjToiuid the lower 
5X5^^33 unita. The second tier, laid in the iute^tiL-es on top of this, contain 
1 X * = 16 units; the third tier, 9; the fourth, 1; and on tup, 1; taabing in all, Q 

Now compare the fifth heiahedrou. At the liottora there ia ] 
above it there are 3 io a triangle. The next layer or tier has G in a triangle; ' 
fourth tier has 10; and the fifth, 15. Then they decrease to the top. The si 
tier has 10, as has the fourth: the aeventh has 6, like the third; the eighth ha«£ 
the same as the second; and on top is 1, as at the bottom. Thus there are ffi & 
all, the eaiue as in the pyramid. 

These forms, for school work, maj* be cut out of cardboard, potatoes, etc., or 
molded from wax, clay, or other plastic substance, or built up of marbles or 
wiKxlen balls. A very good series may be made in outline by using wooden tooth- 
picks, fastening together at the tips with saiali cubes of potato. Id a fi 
the bits of potato dry hard and hold the sticks firmly in position. 

The method of obtaining the squiu'e series from the alternate series, as a 
n may be represented to the eye thus, in which the light circles show the si 
■additions: 
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From these esampiee we mB^y deduce the follnwing Tormula: 
Let cd be the cooimon difference of the eeriea to be added; then, hnving ar- 
ranged the square series as far aa desired in either direction from 0) ~ is to 
be added to 0, and — — to be added to the term in the square series equal to 
— , BO ivs to make the sum of the two 0, The other terras of the series to ba 
added wiU be I ^ 1 " ± erf, f 



t Scd, — ± 5 cd, etc. 



In the even seriea of the seriea to be added falls under 



cd"! 



of the square 



To show the harmonies that exist between the arithmetical series and the 
square series we will inspect a few of them. Take, for instance, the first example 

difference of i; 
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Com moil difference. 
Difference of rem. . . 
Difference of sums.. 
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Take another example, \ 



m 


35 


Ifl 


& 


4 


1 


fi 


1 


4 


fl 


16 


25 


3fi 


40 


-ao 


-16 


-12 


-8 


-i 





4 


H 


12 


lis 


90 


ai 


i« 


3a 













I 


4 


» 




9fi 


aw 


4fl 


fi4 


R1 


5G 


41 


iM 


17 


H 


1 


-4 


-7 


-« 


-7 


-4 


1 


8 


17 


-40 


-.1? 


-94 


-Ifi 


-a 


n 


fl 


16 


n 


3? 


4ft 


4fl 


W 


M 




H 










B 1 


1 


f 


1 


1 




15 


V4 


11 


f 


' 


5 


H 




- 


-■ 


-i) 


-■: 


-! 




7 


S 


3 


1 


-1 


-3 


-5 




-9 


-11 


-13 


-15 


-17 





difference of 2; 



-7 -5-3-1 1 



9 IC 25 X 49 m 
7 9 11 13 15 17 



Hi 





i 1 


1 


4 


9 10 ^ 


:v^ 


4fl 


fi4 


ni 


31 


ILi 


14 7 a 


-1 


-a 


-12 7 


u 


23 


:f4 


4V 



-18 -14 -10 -C -3 2 6 10 14 18 S 
4 4 44444444 
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5 Conetnnt. 

35 Penlate series, 
141 Pentagonal series, 



Thus even the pentagonal series, under certain manipulation, is resolved into 
tile squaroB ot a certain eeries regulated by the constant 5. 



The method of obtaining this series is shown under "cubic si 
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Terms: let. 9d. 3d. 4th. 5th. 6th. Tth. 8th. »th. 10th. etc. ^^^| 


666G66 6 6 C. .. 


.Constant. 1 


{1)0612 18 24 3036 43 48 51.., 


.SexUte Series. 


(^ 1 7 19 37 61 91 127 1G9 217 371... 


.Heiagon&l Seriea. 


(•)' 1 8 27 64 125 216 313 512 729 1000,,. 


.Cubic Series. ^^ 


(«) 1 9 36 100 235 441 734 1296 8025 3025... 


.Tower Series. ^H 


The cubic series ie regular heiahedral, and differs from the heiahedral BBriQf'^^^l 


before given, as eiplained under the head of " trigonal series 


^^M 


The "ttiwer" eeries represents piles of cubes of Bucoeaaiv 


el; deci easing siaea..^H 


The lower aeries is equal to the square of the trigonal Beries. 


^^1 


To show how much the formation of squares and cubes 


depends OD the tri-^^H 




■ 


»JfAKEB. 

0'=| Ox8) + ( 0X4) = 


^^1 


1 = ( 0X8) + 1= 1" -2 


_i = ( oxS)+ft-^H 


1X8= 8 _1 2'=t 0X8j + ( IX*) = 


^^1 


9 = ( IX8) + 1= y -i 


12=( 1X8)+«.^H 


SX8= 18 S 4'=( lXB) + ( 2X*) = 


^H 


25 = ( 3X8) + 1= 5' -? 


_20 = ( 2X8)+*^M 


3X8= 24 3 6'=( 3X8) + { 3X*) = 


.^^H 


4fl = ( 6X8) + != 7' -? 


^ = ( SX»)+9^M 


4X8 = ^ 4 8'=( 6x8) + ( *X^( = 


J^H 


81 = ( 10X8) + l= 9' _* 


36 = ( 4XB)-(-4^H 


5X8= 40 5 10'=( 10X8) + ( 5x4) = 


^H 


191 = ( 15X8) + 1=11* -5 


44 = ( BXS)^!!^^ 


6X8= *8 6 12'=( 15XB) + 1 6X4) = 


144 ^^1 


169 = ( aixsj+i^iy _? 


_^ = ( $X8]-f^^l 


7X8=_56 _7 ll'=( 21X8) + ( 7X4) = 


'^^H 


225 = ( 28x8) + l = 15' —I 


60 = ( 7X8}-(-(^H 


^^^H BX8= 64 8 16'=( 28X9) + ( 8X*) = 


256 ^^M 


^^^B S86 = ( 36Xe) + l = 17' -§ 


68 = ( 6X8)4-4^H 


^^^■.«X8 = _72 _9 19'=1 36X8) + { BX4) = 


^^1 


^^^" 361 = ( 45X8) + 1=19' — 


:i^ = ( 9xe)+^H 


V 10X8= 80 10 20'=( 45X8) + (10X4) = 


,^^H 


H 441 = ( KX8)+1=21" i5 


Sl = (10X8)+^^H 


■ 11X8= 88 U 22'=( 55XB) + {11X4| = 


484 ^^H 


■ fi29 = ( 66X8)+1 = 23' -^ 


92 = (llX»)-t-^^l 


■ 18X8= 98 12 24'=( 6dX8) + (12xl) = 


576 ,^^1 


K 635 = ( 78Xa)+l = 25' -H 


100 = (12X8)-H^^H 


■ 18X8=1M 13 2G'=( 7ax8) + (13X4) = 


67li ,^^H 


■ ■re9=( 9ix8)+i = irp — 


108 = (13XB)+^^H 


■ UXB = U2 14 28'={ 91xa} + (14X4l = 


"^^H 


B 84I = (105X8) + l = 29' — 


116 = (14XB)+;^^I 


■ 15X8 = 120 J5 30'=(HBX8) + 115X'1) = 


900 'i^^M 


■ B61 = (120X8) + 1 = 31' — 


124 = (lfiX8}-f^^H 


■ 16X8 = 128 32'=(120X8) + tl6Xi) = 


]^^l 


^M Here we see the constant 8 multiplied hy the successive terms of the trigond^^^l 


H eeries, plus n certain number which is either constant (1 in 


the odd squarea) O^^^H 


^1 bears a cmstant reiatioo to the root. 


J 
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CUBES. 



08 = ( 0X6)-h = 
(Add) (Add) 



l'=( 
(Add) 

2» = ( 
3? = ( 



0X6) 
1 



1 = 

(Add) 



1X6)+ 2 = 
3 (Add) 

4X6)+ 3 = 
6 





1 = ( 0X6) + 1 
-J (Add)JL 

7 = ( 1X6) + 1 
~ (Add) 2 

19 = ( 3X6) + 1 
■^ (Add) 3 

37 = 



4»=( 10X6)+ 4= 64 
JO J61 

58=( 20X6)+ 5= 125 
J5 91 

6»=( 35X6)+ 6= 216 

_?i }^ 

7» = ( 56X6)+ 7= 343 

^ 1^ 

8»=( 84X6)+ 8= 512 
J6 217 

9»=(120X6)+ 9= 729 

108 = ( l^X 6) + 10 = 1000 

^ -^ 

11» = ( 220 X 6 ) + 11 = 1331 

06 397 

12» = (286X6) + 12 = 1728 



= ( 6X6) + 1 
4 

= (10X6) + 1 
5 

= (l5X6) + l 
_6 

= (21X6) + 1 

__7 

= (28X6) + 1 
__8 

= (36X6) + 1 
_9 

= (45X6) + 1 
_10 

= (55X6) + 1 
11 

= (66X6) + 1 



Thus we find that the cubes are equal to the successive terms of the tetrahe- 
dral series multiplied by the constant factor 6, plus the root. The dififerences 
between the cubes are equal to the successive terms of the trigonal series multi- 
plied by 6, plus the constant 1. The dififerences themselves are the successive 
terms of the hexagonal series. 

I cannot do better in closing this paper than to produce the beautiful 

PHYLLOTACTIC SERIES. 
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I have carried this to the twelfth term; and that is about as high and com- 
plex as our observations on phyllotaxy have gone. A more frequent method of 
arranging these numbers is to place them in the form of fractions, thus: 

011235 8 13 213455 89 



1 2 3 5 8 13 21 34 55 89 144 233 

In which either term of any fraction is obtained by addition of the two precedinfj 
terms of the same denomination. This may not be considered exactly a figurato 
series; but in nature it expresses the most beautiful and symmetrical arranKt'- 
ment of leaves, scales, bracts, seeds, etc., on stem, branch, or fruit, as the Iouvoh 
on a house-leek, the florets on a spike of petalost^mon, the scales on the cup of 
an acorn or a cone of pine or spruce, the seeds of a magnolia cono or a straw- 
berry, the florets and seeds on the head of a sunflower, etc. These nuinhtTH 
show two things — how leaves, etc., have the greatest possible diHtributioii to 
sunlight and air, and how the greatest number of leaves, seeds, etc*., muy he 

Sacked into the smallest and most economical space, in bud and fruit. 'I'lit* 
tactions express the distance around a stt^tii, cone, or capituluin, from ^)u^^ Uuxf 
or seed to the next above. 
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ON THE ANALYSIS OF THE DEPOSIT FROM 
CHALYBEATE WATER. 

By E. C. CASE. 

During the past }'ear there have been carried on to Ibe chemical labor- 

tory of the State University a eerlea of very careful analyses of the rtver 

Hlirater which furnishes the comniercial supply tor the city of Lawrence. A 

irartlon of the water supplied was taken from a well situated a few hundred 

■(Mt from the banb of the river, and this water presautB marked differencM - 

le river supply, and Is in many respects different from that of the b 
FTDundlng nelle. In cleaning the well, during the above-mentioned investig»-.J 
ttons, a deposit was found in the bottom, consisting mainly of oxide of iron 
Tbla deposit was some two feel thick and of & homogenous character. It 
thought that an examination of this sediment might be useful as giving a 
clue to the dissolved matters of tlie underground waters of this region, &nd * 
to the part that would be deposited when the water atood where there woult^ 
be little opportunity for aeration. 

The well stands near the bnnk of the river and Is sunk In a bed of grave 
part of (he moraines of the earlier glacial epoch. These drift pita ara fuU ol^ 
llmonlte in nodules and scattered masses, so that any water filtering throu| 
Ihem would easily lake up Iron, especially with the aid of any carbonic addj 
gas thai mighl be in solution in the water. An analysis of the t 
the (ollowing composition, in parts per 100,000: 

Silica and insoluble mutter 4.50 

Oxides of Iron and alumina... 3.45 

Calcium oxide 12,25 

Magnesium oxide 3.20 

Sulfuric anhydride B.48 

Chlorin 8.64 

The above constituents are probably combined In the following order: 

Silica and insoluble matter 4.50 

Peroxide of iron and alumina 3.45 

Calcium sulfate 9.31 

Calcium carbonate 15.03 

Mngnesium carbonate S.72 

Sodium chlorld 14.43 

Total 53.44 

This water contained 35.15 parts of carbonic anhydride per 100,000 J 
of water. Of this amount 10.14 parts would be required to combine with f 
lime and magnesia, as above computed, lesvlng 25.01 parts of carbonic a 
dride free, or to keep the blcarbonates in solntlon. 

On standing In the air the water, which Is as clear as distilled water irhl 
first drawn, becomes first milky then turbid within aii hour, but do«B not d 
posit all the iron under 30 hours. Then the water again becomes clear t 
Boltiing. Below Is the analysis of an air-dried sample of the sedlmes 
found In the well, this being Ibe deposit from the water when It haa not If 
lull opportunity for aeration: 
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Silicft and iasoluble matter 19.30 

Peroiiide of iron and aliiniiDa 4H.95 

Caldum oxide 4.Z0 

MagncEium oxide 34 

Sulfuric Anhydride 15 

Water, driven off below 100 degrees C 9.15 

Water, driven off above 100 deeKeB C 14.40 

Chlorin 31 

Carbonic anhydride 3,12 

Sodium oxide (calculated) 39 

The most probable combination 1b the Following: 

Silica and insoluble matter 19.30 

Iron and alumina oxides •48.95 

Calcium siiirate 25 

Calcium carbonate 7.S2 

Magnesium carbonate 75 

Sodlnm chloTid ,60 

Water, driven crt at 100 degrees C 9.15 

Water, driven otT at 230 de£:i'ees C 14.40 

Organic matter (undetenulned) l.SS 

Total- 100.00 

From an examination of these analyses it can be seen that the silica Is re- 
tained In solution to a much larger extent than the iron; the part o( the rilloa 
retained, however, being only a portion ol Ihat dissolved In the original 
water, as is shown by the character of the deposit. 

The copious deposit of iron la a very instructive illustration of how much 
of this subBlance the underground water, saturated with carbon dioxide, can 
hold in solution, and the ease with which it is deposited on the slightest cjin- 
tact with air. The sulfates and the sodium chlorld are deposited only to a 
limited extent, white carbonates of calcium and magnesium are deposited 
freely. This latter deposition would be expected, since the excesa of carbon 
dioxide has had an opportunity to escape, tius precipitating the carbonates. ■ 
ThlB is then a process of softening, as far as those substances that malte up 
what Is known as the temporary hardness of the waters Is concerned. 

The presence of a large quautlty of water, and especially the character- 
istic amount given oft at 230 degrees C, shows Ihat the deposit is practically 
an ore of Iron, In fact, limonlte. This might l>e considered as transported 
from the surrounding gravel as Buch, were It not iliat the water Is so clear 
when It first runs Into the well, so It Is more rational to believe that the Iron 
Is first dissolved In the highly carbonated water, for in the freshly drawn 
water It ta always present In tbe ferrous state, and Is later oxidized to ferric 
iron and at the same time deposited. Upon beating the deposit a dark red- 
dish paint is obtained. It might be supposed that tiere would be a large 
amount of organic matter In this deposit, since there Is no doubt that the 
organic Bubstancea in the soil have played a very important part In the 
changes that the water has undergone, but on examination with tbe micro- 
scope no organized organic remains can he discovered. 



ON THE COMPOSITION OF A NATURAL OIL FROM \YIL- I 
«0N COUNTY. KAXHAS. 

By F. B. DAIKS. Stale Unlveraity. 

During the last few months some very succeBaful experiments have been 
made in tbe vicinity of Neodesba in boring tor oil and gas. Nine wells have 
been drilied in Wilson county, and the work of prospecting is still going on. 
A wealthy capilallat of Pittsburg. Pa., bas become interested In this new 
fleld, and already at least f^O.OOi) liave been expended In the work. Of thA 
nine wells bored, one about 16 miles north of Neodeeha and another about stx 
miles southwest have proved worLhlees. Five of tbe seven productive wella i 
are oil wella and two are gas wells. 

The Norman well is about 800 (eet deep: has yielded as much aa two ( 
barrels of oil per hour, and with constant pumping tor several days at the rata j 
of IB to 24 barrels per day. 

The Demoss well, 842 feet in depth, had about the same capacity as Uia i 
above, but the oil gushed at intervals of 30 minutes. 

In the Pierce well, an oil rock was struck at about tbe same depth as la J 
the others, but the boring was continued to a depth of 1,000 (eel in order to , 
Bnd a tucker oil-beaj-ing slratura. At this depth the so-called flint i 
struck. 

In tbe Hang well gas was Biruck In great quantities, so that it was pro- ^ 
nounced by enperis to be tbe greatest gaa well west of the Mississippi. 

The Hopkins well struck a different kind of oil. It is much thicker and | 
. heavier. After shooting tbe well an ahundance of salt water came up, so 
now It is a salt-water artesian well. 

The Shoemaker well la a good gas well. 

The Moulton well seems to strike the same rock-bearing stratum aa tbe ' 
first three mentioned. 

There are three wells now In the process of boring. Mnch of the wotk^ 
that bas been done has been with the object of finding definitely what th« i 
limits of the oil-field are. The rock Is (rom 10 to 25 feet in thickness and of 
finer structure than the Pennsylvania rock. Some prospecting bas been doDO 
at Tliayer. where a well 1,000 feet In depth was abandoned after proving that * 
nothing of value could be obtained. Further down tbe valley, in the vicinltr 
of Paaons and of Cherryvaie, and also at Liberty, considerable Interest U 
manifested, and the land is being used far boring puposes. At Chen?- 
vale, as Is well known, the gas that is obtained is used in the streets, stores, 
and residences. It is a cheap fuel, and with the Welsbach, or some otbn' ta- 
candescent tamp, it produces a beautiful, clear, steady light. I am indebted ( 
to Mr. Wm. Hill, of Neodesha, for many of the facts above slated. 

A sample ol the oil from well No. 1. the Norman well, situated near the I 
Verdigris bridge, has been received at tbe chemical laboratory of the Bt&U 
nnlverslt}', and has been examined by fractional distlllallon. 

The crude oil is of a greenish-brown color, and has a specific gravity of .SSQ, 

The oil was rractionated, with the following result: 
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50 to 140 90cc, 8.1 per cent 

140 to 160 70cc, 6.37 per cent 

160 to 205 167CC, 15.18 per cent 

205 to 250 125CC, 11.36 per cent 

250 to 300 153CC 1.4 percent 

300 to 350 66cc, 6 percent 

350 and above: 

1 frac 120cc, 11 per cent 

2 frac 70cc, 6.36 per cent 

3 frac 15.45 per cent 

Several specific gravity determinations, made on the different distillates, 
gave the following results: 

Temperature 50 to 120 0.8082 

Temperature 120 to 160 0.8282 

Temperature 160 to 185 0.8542 

Temperature 185 to 205 0.8763 

Temperature 205 to 250 0.8944 

Temperature 250 to 275 0.9144 

Temperature 275 to 300 0.9220 

Temperature 300 to 350 0.9249 

Temperature above 350: 

1 at 0.9424 

2 at 0.9518 

3 at 0.9140 

The quantity of light oils is small — about 9 per cent., while the distillates 
between 150 and 300, usually considered as burning oils, form nearly 50 per 
cent of the whole. Above 300 there distill over products suitable for lubri- 
cating purposes. From the higher portions above 375, paraffin solidifies out 
on cooling in a freezing mixture. 

The high heat "cracked" or split up into lighter oils the last portion that 
passed over. This was shown in the way it distilled and in its specific 
gravity, 0.9140. This cracking increases the amount of illuminating (His. 
Below 275 the amount of unsaturated hydrocarbons is unusually small for 
petroleum, while above that temperature the percentage of unsaturated 
bodies increases. 
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pN THE COMPOSITION OF THE WATER FROM A MINERALl 
BPREN'O IN THE VICmiTY OF "THE GREAT SPIRIT 
SPRING," MITCHELL COUNTY, KANSAS. 
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H. 8. RAII-ET and MARY A. 1 



The analysin of the water of "The Great Spirit Spring" waa puhliahed liy I 
a. K. Patrick In volume VII of the TraQsacIlona of the Kansas Academy oC'f 
Science, and an analyals of the rock in the vicinity aed c 
posited by the water was published In Ibe Kansas University Quarterly, vol- 1 
lime I. page E5. Through (be klndneae of a student of the university I hare 4 
obtained a sample of water from a spring in the Immediate vicinity ot tblai 
celebrated Bpring, and have thought that the results of the analysis « 
suOlcient interest to warrant publication. 

This spring is situated something over two miles east of Cawker City. and. J 
ahout one-half a mile southeast of the Great Spirit spring. It Is surrounded | 
on three sides by the bend of the river, and the water does not s 
up through rock, but through the soil and deposited alluvium of the valley. J 
There la another spring a short distance south of the spring under discussion, 1 
directly In the bed of the river, and at high water covered up by the river. ] 
Both these springs furnish an abundant supply of clear wat 

Calculating the results In parts per lOO.OOO the compoeltlou of the water la | 
aa follows: 

Silica and insoluble matter 1.53 

Iron and aluminum oxides 1.66 

Calcium oside 38.66 

Magnesium oxide 61.48 

Sulfuric anhydride 269.50 

Potassium oxide 31.20 

Sodium oxide 753.30 

Chlorln 740.00 

Boric anhydride 

Carbonic aobydride (calculated) 



35.69 



For the sake of comparison, and In order to show the probable comblni 
Hon of the different constituents in Ihe waters, below is given the result I 
Ibe above analysis, calculated to grains per I'nlicd States gallon of 231 cuU 
Inches, and the analysis ot the Great Spirit spring, calculated in the a 
msjiner, from the publication noted above: 

South Great Spirit 



Silica and insoluble mutter 0.892 

Iron and aluminum oxides 0.969 

Calcium carbonate 40.263 

Magnesium carbonate 6.91G 

Magnesium sulfate 99.093 

Sodium sulfate 143.U6S 

PotasBlum sulfate 22.860 

Sodium chloride 711.147 

Sodium biboraie a trace. 



ST4 



41.023 
66.050 
£06.357 



Total solids . 



. i.o; 



1.204 1.120,Te5 
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FURTHER EXPERIMENTS ON TARAXAGOM ROOT, WITH 
A VIE\y OF ASCERTAINING ITS VARIED CHEMICAL 
COMPOSITION AT DIFFERENT SEASONS. 

By L. E. BAYRE, ITnlverslty of Kansaa. 

It will be rem em be led that at the last meellng ol the Academy of Bclenoo J 
a. paper was read oa (he above subject which endeavored to show tltat tar- . 
aiacum root varied at different seasonE of the year, not only In the amaunt of 
moisture It contained but also In the amount of other Important conaUtuenta. 
In the last report special attention was giveu to the percentage of solids and 
r^uclble Bugara, During the past year I have given the subject further at- 
tention, and have been able to extract other principles from the root. White I 
I have advanced the inveetigation to a slight extent, I do not ss yet coflEider t 
the work completed by any means, and have not to my entire Batisfactioti J 
been able to devise a process of analysis which shall fully and satisfactorily 
answer the questions which arise in connection with the subject, 
method of examination baa l>een as follows: 

1. Treatment of the Fresh Root (or Moisture and ExlracUve,— {a) Moist 
A known weight of the fresh root, chopped One and spread In thin layer, was I 
heated in a hot-air oven until it ceased to lose weight. The loss In weight I 
was then computed, (b) Entraotive; Anotiier weighed portion was extracted j 
with water 9 and alcohol 1 part. The dregs were then washed wi 
water. The resulting mixed solutions were evaporated, and finally beateid IB | 
a hot-air oven until the extract ceased to lose weight. 

3. Treatment of Air-Dry Root for Taraxacln. Inulin, Reducing Sugara, 
and Levulin.— (a) Taraxactn: Ten grammes of the very finely powdered air- 
dry root was Introduced Into an extraction apparatus and percolated by cm- 
ttnnoua displacement with chloroform for eight hours. This chloroformic 
extractive, after the evaporation of the cblorolorm, was treated with dlstlllod 
water and filtered. The precipitated reain was well washed upon the Sltar; 
the aqueous solution evaporated to dryness and the residue weighed and 
estimated aa laraxacin. (b) Reducing sugars: The residue (dregs) from (a) 
were treated with alcohol in a continuous extraction apparatus tor eight 
hours: the alcoholic extractive treated with water and the solution quanti- 
tatively estimated for sugar by Fehllog's solution, (c) Inulin: The residue 
from lb) was treated wllh warm water until exhausted; the aqueous solution 
was concentrated and to the resulting evaporate was added three i 
of alcohol. The crude inulin was collected on a filter, dried at 100 degrees C..3 
and weighed, (d) Levulln: The alcoholic filtrate from the inulin was erapo«] 
rated to drive off the alcohol, and the dense residue diaaolved in wa 
solution, acidulated with HCi, was boiled fur eix hours, thus converting t 
levulin Into reducing sugar. The sugar was estimated by Fehllng's solatlOK 
and calculated Into levulin. 

The reault of this examination of dandelion root collected at dlRerent n 
sons may be tabulated as follows: 

With the exception o( the month of January, the root was collected in a 
month from March to February inclualve, and analyses of each sample 
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made. I shall- not give the result of each analysis here, as it would be goins 
beyond the limits of this paper, but I wish to call attention to a peculiar &ct 
which was observed during this inrestigation; I hare found, to my surprise, 
that different roots collected in the same month may yary immensely in 
composition. My attention was called to this fact in this way: In the course 
of this work it became necessary for me to use a root collected in June of the 
two years 1892 and 1893. The quantity collected of the former having been 
insufficient for the analysis, the root of 1893 was necessary for the completion 
of the work. The root of the first year had been collected and dried for me 
in the sun, and the root of this year was collected, washed, chopped fine and 
dried in thin layers in a hot-air oven at a temperature of 60 degrees C The 
former had been collected from low, and the latter from very high ground. 
The following table shows the difference in the composition of the two speci- 
mens: 

Roots collected in l«e ms 

Moisture (in the dry root) 9.79 9.48 

Taraxacin (in the dry root) 612 .720 

Inulin (in the dry root) 9.34 4.83 

Reducing sugars (in the dry root) 12.50 2.60 

Levulin (in the dry root) 1.728 16.00 



DILUTED ACETIC ACID AS A SOLVENT FOR EXTRACTIVH 
SUBSTANXES. 

By L. E. 9AYRE, Unlveraitv Of KanBM. 

It Is well known, perhaps, that alcohol and water in different proportlona 
Is the common solvent Cor tbe extraction of various medicinal sulietancea. 
Its solvent action and range of appllcallon Is also (amillar. On account of 
its antiseptic quallilee it is perhaps all that can be desired far hotdlag In 
solution organic matter very prone to deconi position. Bat tor many reasons 
it would be desirable to supplant Lhis solvent in many cases. The sttmulaol 
quality of the alcohol In many medicinal tinctures and the enormous price 
which the pharmacist and physician haa to pay tor the spirit — the excessive 
cost being largely due to our intemal^revenue tax. which does not discrimi- 
nate between the common liquor dealer and the physician or scientist— Is 
also a drawback to its univerBai application. IF, therefore, an inert and in- 
expensive solvent could be substituted tor alcohol, even if that substitute be 
very limited In its application, It would be exceedingly desirable. I bsv« 
accordingly made several experimenla, using acetic acid and water, of various 
proportions, to ascertain whether a numtier of medicinal preparations could 
not be advantageously made equal In Quality to that ot alcohol and water. 
While I have not completed the work, I feel safe In saying that In very many 
cases the pharmsclst and physician may well use in his laboratory the boItbdI 
I have named as a substitute. Especially Is this true In the manufacture ot 
medicinal extracts, such as belladonna, hyoscyamus, aconite, etc. (Specimen 
of extract ot belladonna exhibited, and comments made thereon.) 
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;I.BTON. 

During two summers I have collected specimens of an aecldlum on Rue 
iMiota, which, so far as I can discover, is yet undescribed. The uredo s 
teleutospores of Paccinia laleriiica, B. & Rav., on the same host. Is well know] 
This species may prove to be lUe aecldlum stage of Fuccinia lali-ripet. Tta] 
species Is ot very peculiar habit, being found on the stem (or root) almoi 
invariably, at or below the surface of the ground. Hence It la easily a 
looked, I discovered It on dead stems of the previous year's gromh whi 
digging for root-stalks to be transplanted in the greenhouse for experlmei 
with the Pucpinid lateiipes above mentioned. Even at that dale, the c 
could be easily distinguished. Further examination will probably reveal C 
presence of perennial mycelium In the root-stalk Ot the host, and thus I 
. nnother one to the list of perennial uredtnae. 
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VARIATIONS IN DOMINANT SPECIES OP PLANTS.— IL 

By M. A. CARLETON. 

At a previous meeting cf the Kansas Academy of Science I presented a 
paper on this same subject, having reference to phanerogams only. I wish 
here to extend the discussion, considering at this time the group of parasitic 
fungi. 

Of the elements of environment that tend to the modification of flower- 
ing plants, only two — heat and moisture — afTect parasitic fungi to any ma- 
terial degree. Others do so, if at all, only indirectly, through their acticm 
upon the host plants. But there is an element more effective, probably, 
than any or all these in modifying the structure of parasitic plants, and tliat 
is the structure of the host plants themselves. Parasites become greatly 
modified often in passing from one host to another. Puccinia graminis be- 
comes more narrowed, or shorter, or more rounded, according to the host on 
which it is found. The formation of mesospores is an excellent example of 
modification, and these are particularly more apt to occur on some hosts than 
on others. Puccinia rubigo-vera almost invariably produces only one-celled 
spores on Hordeum pratense. Macro8porium, Helmintho9porium^ Clado- 
aporLum^ Cercospora, etc., have all probably varied from a common parent. 
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HARMONIC FOH>IS.— THEIR CONSTRUCTION REDUCE 
TO A SCIENCE. 

Bi Bbbbabd B. Skttb, Topeka. 
PART I. PLANIMETRIC POBMa. 



iee, either regular or vsryiog, in 
mbera id any fltat«d direction. 



1. It ifl posBible to so arranfiie arithmetical 
may raguiar form that, upon itdditioo of the 
eijual or proportional minis will Ite obtained. 

2. Trigonal, square, and other figurate series may be arranged in circles, 
hexagooe, and other forma so that addition in various directioas will gire equal 
ur proportional sums, 

3. Geometric sertea may be arranged, like arithmetical aeries, so that 
tinued products in any direction nill equal conttnuod products of on equal ni 
her of factors in any other direction. 

In arithmetical series, among the forms that have been suecessfally tried 
pt]uares, rectangles, triangles, heiugons, octagons, four-, five-, bIi-, and eight- 
puinted stars, circles, ellipses, cubes, parallelopipeds, prisms, pyramids, oylin 
ders, ellipsoids, and spheres. 

The principles of construction, so far as relate to plane forme, are here shown: 

SECTION 1. SQUARES. 
Square of Two. 
The smalteet square that may be attempted is one of four plac 
equal sums only twice— either vertically, horizontally, or diagonally, i 
tu arrangement, thus: 



qusl I 

lara ~ 



1 8 
i 3 



2 3 



1 2 
3 4 



As to differences, there are three differences of one unit each betwssa t 
contiguous uumbers. namely : between 1 and 2, between 3 and 3, and betm 
and 4; two differences of two units each, namely, between I and 3, and betwl 
2 and 4; and one difference of three units, namely, between 1 and 4. 
fori^nces perform an important part in the f<:>rnialion of higher squarea, as ol 
10, etc. 

As to laying the four numbers, there are twenty-four different ways of laj 
them, thus: When 1 ia placed in the upper left-hand corner, ther 
three squares in which 3 may be laid ; 1 and S being laid, there is a ci 
two squares in which 3 may be plated, anil then there is but 
Multiplying ihe^e (3, % nnd ll together gives G as the possible arrangQm 
when 1 is placed in a certain corner; but there are four corners: Heumtl 
are twenty-four different arrangements by which these four numbers d 
laid. 

This square is not harmonic, and is introduced here because it is a 
the construction of harmonic squares of six, ten, fourteen, etc., places on a ri 
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r Square of Three. 

Tbp emnll^et square that can be constructed tbat irill s 
\U iiae«, colunLDB, and diagoanlB, ia oaaot nine plaices, tbusi 



6 16 

7 5 3 

3 9 4 



i 




3 


5 7 


8 


1 6 



a up equally io all 



2 9 1 
7 6 3 
6 18 



631 072 139 S76 
159 IBS 951 951 
672 831 276 138 



ThiF, though apparently eight different squares, is really only one square pre- 
ci-nteil in eight different aspects by transposition. 
These schemee show the mode of arrangement: 




..''> t^ 



%%% %%% %%% 



Jfij. 3^ 



J 



This scheme presupposes that the nine numbers are arranged in three eetsi 
and that the initial and final sets are arranged along the broken arrows, and the 
medial set along the diagonal straight arrow. Figure 1, in the scheme above. 
answers for squares 1 and 8; Sg. 2 answers tor squares 3 and 6; fig. 3 for squares 
3 and 7; and fig. 1 tor squares 1 and 5. It matters not on which side a beginning 
J>e made, nor whether the three numbers of a set increase in the direction of an 
arrow point or the reverse ( though in the scheme above, the numbers are sup- 
posed to increase toward the arrow points); but whatever arrangement be made 
for one set must be observed for all sets in the same arjuare. 

That no more than eight sums of 1^ from three numbers each can be ob- 
tained from these nine numbers may be determined by arranging the numbers 
in a circle and connecting by lines any three numbers that will add 15, thus: 
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On arranging the numbers in a circle, the first thiog moet apparent is that 
the circle may be divided into three equal parts bj the equidistant Qumbere, S, 
5, and S, the eum of which equals 15( also, that the sum of the three adjacent 
cumbers at the top of the circle equals 15. (See fig. 5.) It we try the other 
equidistant numbers we find the; will not make 15. We learn then, that the 
I. numbers are divided into three sets of three numbers each, and that both sets 
d numbers have an initial, a media!, and a final. 

Next, we fi.Dd that each of the medial numbers may be connected with a pair 
r directly opposite — that is: with the initial of the preceding set, and the final of 
the following set. (See fig. 6.) 

And, fiiially, we find that each medial number may be connected with the 
final of the preceding set and the initial of the fallowing set. ( See fig. 7.) 

This makes eight possible sums of 15. The circle complete, which is shown 
above as three separate circles in order to exhibit the successive steps in 
pjBsible additions, is here shown in its entirety: 




b of the forks ^a, b, c, etc.) in the above circle connects three numbei*||| 
rgln either by a straight or a curved line. The sum of these three n 
burn la In ali cases IG, There are eight of these fortes. It will readily be m 
that to connect the numbers by threes in other ways than as shown, and ■ 
have the three numbers add 15, is impossible. 

It may l>e noticed as a peculiarity that the three medial numbers {t, 6|4j 
form one of the diagonals in the square; and the three numbers of the medial ■ 
(S. 6, 8,) form the other diagonal. The lines and columns have each an initil 
a medial, and a final. 

Agfun, in an apparently simpler method, it may be seen by simply a 
the numbers in a square, in regular onler, thus: 



c«G Cxi colore »^ M^ I^ I: =j"- 



'8 9 op 15. Fx «t»^pu» ; I— -r — ;=li.i — 4 — *^^ «a£. TS " 



Sqa«re«f>f 16 pUcg« hare Soc^ ce^ <s-i jj w» »t 



Yet, wboi tbe | w utci|t lg « ol tbeir a:c«Cra:aic m- fcZy 
Ibeee sqnan* t^ the hoDdtfid cr ibe t&io^ai 
matter. 

I will firat ccnstroi;! » atavc, sad m vC &«k 
stndj' the priDcip^ea. Take thi* a* a Baodei : 




Is tfaia aqvare hamuBic* I«{ a^ bw : 
Equal Bame arc obtained I7 »^^^g Icpczis tjo 
loving regular wajs; 
laL— Bt tinc« — 



hir-i 

ijTrrfi 
j-j I, — 




EachoT tliae 

Each or the thtea O^.K 

Each of the diapMiaJ Eg- U 
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The four corners and the four ceotrale ( fig. 13 ) 

The four of each quarter ( fig. 1-1 ). , 

Oorreaponding corners of quarters ( fig. 15) 4 

Knight-spriag aumbers in the margin (fig. l<i t 

3d. — By rectangles — 



::J 



tEII 

m 



:^i3'r^ 



J=is /r 



£=J 



£EJ 




Extremes of medial cotnmnB and lines ( fig. 17 ) 

Alternate linear pairs ( fig. !8 I 

Alternate columnar pairs f fig. 10 ) 

Transverse diagonals of oppoEiti> quarters (fig. 10).. 
y rhombs and rhomboid* — 




^1 



~^ 



1 



Extremes of one diagonal and means of the other (fig. IS) S 

Opposite columnar pairs (fig. 211 ^ 

Opposite linear paira (fig, 22L * 

Alternating numbers in opposite columns (fig. 23) 4 

Alternating numbers in opposite lines (fig. 341 4 

Total nays of adding 31 5S 

Here, then, are 52 refful«r ways of adding equal sums (in this case 34), There 
MB many other ways, more or less irregular, of obtaining the same reault. as 12, 
15, 4, 3, etc. ; but the only notic* taken of them is that, whatever order be tafe^n 
in obtaining the sum ot 31, the sum can be obtained from four numbers in oor- 
nwiNinding positions diametrically opposite. 

We may readily concede, then, that this square is perfectly harmonic in all 
its parts. All parts of the square are evenly balanced and corresponding with 
every other part. 

Transposctions. 

Taking this square as a primary, 15 other squares may be derived from this 
by regular transpositiaDS. All of these derivtd squares will have the same at- 
tributes as the primary square: will add equal sums in all the different ways, I""'' 
in the same order, as the primary square; will, in short, be as perfectly harmanUi 

In order to express the different tran8p.«itione, the most expressive words w" 
be used; and, where the language does not furnish a pp>perly eipreasive wradi ■ 
word suiting the purpose will bo invented from an arbitrary syllable. 

Square No. 1 is here reproduced for the purpose of coroparison with thai 
derived squares. 
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No, t. 

, Bl Rcvrriioa. 


1 




1 


U 


13 


7 


U 


1 


7 


12 




IS 


7 


1 


U 




7 


12 


14 


I 


1 


15 


4 


6 


e 


4 


15 


9 


6 


6 


9 


Ifl 


i 


9 


6 


4 


15 


B 


11 


13 


a 


11 


8 


2 


13 


13 


2 


8 


11 


fi 


13 


11 


8 


10 


5 


3 


16 


5 


10 


16 


3 


3 


16 


10 


5 


16 


3 


5 


10 




No. 2 ie olttained by trnusprwing adjacent yolntnnH, ae the second with the 
Irst and the fourth with the third. ToexpresH this change the Billable fro, with 
he menuiag of aroiinil, will be usnl. Hence, tbJD will t« called tranepofiing by 
roar.rgion. This put* the nutnbor 11 in the upper -left -hand corner— the key 

No. 3 ia formed by dividing No. 1 verticaDy and placing the lart half before 
the first bait. Mnemonically, we talte the first Byllablea of the two esprePaive 
tvurdB, as above, and call this tfbnspasing by divcraioii. This puts 13 in the lei 
ial or Itey corner. 

No. i is obtained by reiTeina the lines and placing 7 in the key corner. I 
IS oalled transposiog by revemion. 

No.S. . No. a. NftT. No.X. 






15 


* 


6 


8 


4 


15 


9 


6 




6 


9 


15 


4 




9 


6 


4 


15 


1 


1 


H 


13 


7 


14 


1 


7 


12 


12 


7 


1 


14 


7 


13 


U 


1 


10 


5 


3 


16 


5 


10 


le 


3 


3 


16 


10 


5 


16 


3 


5 


10 


8 


11 


13 


2 


11 


8 


3 


13 


in 


2 


8 


11 


2 


13 


11 


H 




No. 6 is obtained by transpoeing ad 
Bret and the fourth with the third; 
Vo. 2. For this, the syllable can, wit 

No. C is derived from No. 1 by oo«. 
rovertiiLfi the •■onvfTied square No. 5 
and putB 4 in the uppor left-hand come 

No. 7 is obtained from No. 1 by '.-a, 
diverting the nofiurr/erf square No. fi. 
afon, and brings Tt into the upper left b 

No. B is obtained by revetoing Iho 1i 
IB colled ntoQHver»ion and bringe 9 int 


ac 

t 
P 

1 

t 


ent lines of No. 1 
the columns were 
he Bense ot or-er, 
aces 15 in the key 
hiy the iFimerte 
This is trunaposi 

rliiig the direrte 
his is ojiUod trana 

I corner, 
of No. 5 or by 00 

he key corner. 


tl 

t 

G 
g 

po 


le second with the 
ansposed to foim 
1 bo used. This 

<)uareN...2orby 
by coiitromr»ioii 

quare No. 3, or by 

sing by vondh'fr 

rtingNo. 4. Thi 

By Ho=i"i,.';^caii.n. 


1 




8 


11 


13 


2 


11 


8 


3 } 13 




U 


2 


10 6 
1 14 




2 


1.3 


11 


8 


1 


10 


5 


3 


16 


5 


10 


16 


3 


3 
12 


16 
7 


16 


3 


5 


10 


1 


14 


12 


7 


14 


1 


7 


13 


7 


12 


14 


1 
15 


16 


4 


6 


9 


4 


IS 


8 


6 


6 


Q 


1^-. i 





G 


i 
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No. 9 is obtained by supcrimpnaiog tha lower half of No. 1 abnrn the upporl 
halt This is called sutnersion. It places 8 in the key corner. 

No. 10 iB obtained by IroPKrthia Nn. 9, or by Kahvfrlin-i No. 2, It is calJedl 
traneposing by tubtmverninn. It brings 11 into the key i-oraer. 

No. 11 comes by eubiertiny No. 3 or by divfrting No. 9. Il is called tmi»> J 
poBtDg by eubdU'ergion, It bringB 13 into the lipy corner. 

No. 12 IB made by rrvcrting No. 9. This is known as rt:»ubver»ion. In Ulifffl 
square, S comes to the key comer. 



Nell, 



Bxli 



10 


5 


3 


16 


8 


11 


13 


2 


15 


i 


6 


S 


1 


14 


12 


7 



5 


10 


m\ si 


11 


8 


2 


13 


4 


15 


8 


6 


1 


7 


12 



3 


16 


10 5 




16 


3 


5 


10 


13 


2 


8 ',11 


2 


13 


11 


8 


6 


8 


15 


4 


S 


6 


1 


15 


13 


7_ 


1 


11 


7 


,. 


U 


1 



No. 13 is obtained by inverting No. 1; No. 11 by Troi-frrtinfl No, 13; No. ] 
by diverlinij No. 13; aod No, IG by revcming No. 13, These equares bsTS ra-'j 
Bpectively the Dumlierfl 10, 5, 3, and 16 in the key corners. 

Each ot these fifteen derived aquares adds 31 in all the regular ways ennmerr 1 
nted for No. 1. 

Id the sixteen transposed squares aboTe, each of the auccessiva oumbeiB it I 
brought in succession into the key position, and in the exact order in which ths J 
same numbers occur in square No. 1. Now, by placing the reBpective ^llablM J 
that express the mode of transposition in the sq^iore, letting each occupy tbB'l 
position occupied by ita key number in square No. 1, wo base & aort ot keg t9 m 
the name of a square after it is formed, and lo the nuniber that should occu|i]f4 
(he upper left-hand corner when the square is formed : 



1 


t^D- 


di- 


re- 


«,n- 


contro- 


condi- 


recon- 


sub- 


subtro- 


subdi- 


re«ub- 


in- 


intro- 


indi- 


rein- 



PukJi or ConarKvarion. 
The sixteen numbers of the sijuare are considered as consisting of four qut 
teroiads or " sets " o( four const-cutive numbers eueh. 

AuDmoBAi. Dkfisttioss, 
Dy the term "couplet" is meant the two consocutive numbers, an odd aoAfl 
an even, constituting the anterior or the posterior half of a quaterniad, u S4 
and 2, 5 and 6, 11 and 12, etc. Numbers falling adjacntl!/' in the square, i 
and 15 or 2 and 11 in the squares al>ove, are cohininnr paira or linear patra, 
according lo whether they fall in the same columu or same line. A pair in one 
square is a pair in all sixteen. Inde«d that is the key to retaining the harmony 
of n square throughout all tranepositiona ^ the tour numbers of any quarter are 
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• iUAed abmL tke 



■«ro M(iantad; bat, bowerw the nmnivTsoftneqaarttri 
Djaib«t«of &U Ui« oth«r quartet* ai« tAiftaJ abont i 

tiat it b« tuQj ttndairtt»d tlimt. wbrtfaar ft|^t;nc b» 1 
■iogle nombera. conplvta, a 
fsia; til. ue tidjawnl; the wcmd aiMl thltd 'tbongfa eoatigiMaih ■!» the ftnt 
ADd foDrlli (v tbow wbkh i 

tiuoai, ara oppaMe; tine fitat cad tbiid, alao tiae < 
corrint* witli an iBlcrrenuiit oo^i. u* <t<t^maU~ Advent • 
oa the aside Nds of ■ ■quare, whetbcr rerticKl ur booM M *] ; i 
an tfaoae diametrican/ o|>postte. 

Getebal. Bcxra. 

The airaneenieiit of numbers in a aqtiare i» largely ot»lh»alt y^ ttpfciliiBliig 
restrictions most b« ebccrred: 

L Two odil t)umb«r«, and do more, Banst b« placed in each Una, «ac^ Tfhiam, 
aod each central diagonal. ' 

S. Tbe positioo of the odd and em aitBU>«*« m tlir aqaara ^nat ba deter- 
loiaed beforehaDiil according to a certain »-A«D*r Id be agned apen. 

3. Tbe DUmlier 1 must alwaTS be placed in tbe upper lefl-baad earner. 

i. Tbe Dumber 2 vill be placed at the oppoaite end at a ocftaia "CMtpJiag 
liop " to be Ken in th? predetemiaed Kheme. 

5. The adjacent couplet <3 toA () nay tun* an aiiaugMw ot tfaeierefvear 
cnsswim of, tx parallel to. tbe first oooplet. in otlwr eoinmnnaad &iie& {Tkm 
beet Brrangemeiit is when tbe four nDmbera at a qoatemiad ara ■■ plii <■! thai 
oo two occupy the same line, colnmn, or dia^ooaL) 

€. Refardiug thequatemiad alreiady laid aabanng a "detto''* (vainiater) 
arrangement, the adjacent quatemiad (5, Q. 7, Si laoat have a "riniMcr " lor 
de(t«r ) arrangement, the conplets in revrrsnl onln, in tbe oppoate half of tba 
aquare (whether borlEontal. Terlical, ezteriiv at Interior j aa indicated by tbe 
couplioK linee of tbe scheme. 

7. Tbe oppnieite qualeraiads mnat hare a aimilai airaagemeDt, the coapMa 
in reversed order < Ibougfaaomeotber cnler will anawa tDadegree>, ta tfaeoi^o- 
eite quarters of the square. 

8. Thus arranged. DumbevadiametricaDyoppoBte will add logethcr IT. Tbwt, 
though beet, is not etrk'tly eMenliat. 

Now we will ccoaider the echeme by which our Bqnare "No^l* 
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'fhe scheme has two fornu — a regular ffig. S) and an inTertefl C&f. Kl. 
The original or pritnary i«iuare in cnuvtructed acconltng to Bg. 25. Seven of the 
dtiriTBd sijuarea will lie llk^ fig. 25 ; eigbt of tbem like fig. 20. 

In the above figures land in all uther eL-hemosi the line>a c<>nnect couplpta of 
adjacent numbtrrs of tbe eeriefr. the ei^concl cuuptirt uf a iiuatcruiad is to be In tl 
ile half of the si^uare. Thus, in the scheme abore and our njuare V 



the first couplet occupies the upper alternate aod exterior columuBT half: t 
second couplet occupies tbe lower altercate and interior columnar half. Ilie' ' 
next quaterniad is juat the reveree, the firat couplet occupying the lower alter- 
nate interior half; the second couplet, the upper alternate exterior half. 

Now, after having constructed the scfaeme — which is the first thing necesnary 
to do in forming an; harmonic square — the next slep to take ia to determine the 
arrangement of the numbers in the equare. To do this, the coupling lines ore 
to be numbered from 1 to S at their uppormoet end. These numbers will then lie 
in two rows or lines, with Dumber 1 in the uiiper left-haml comer. 

Numerous arrangementB of these eight numbers may be made; and when 
made under certain laws a harmonic {ujuaxe may always be produced. Such ar- 
raugeuientA may be divided into three series. 

SE-UIES 1. — UaRMO.MC SiJCARHS. 

To produce perfectly harmonic squaren, so arrani^etLieFe eight numberewitb 1 
in the upper left-hand corner Ihat they sh^tll add 18 in each line and in each 
column. These may be called trirtl nrrangrmriitt. 

Under these reBtrietione, only six arrangements can be made, whioh, 
their corresponding primary squares, are here prciduoed: 

131 Xn. No. L U lIT. No. 17. 

J82a6t I u a 1 Jsiaaj 



IS 4 It 9 
8 11 13 2 

10 « 3 10 



. 


IS 


u 


~ 


1> 


• 


1 


i, 


11 


11 


I 



The first fsee fig. 27) Is our square No. 1, from which Noe. 2 to 16 w 
idnced. 

The second arrangement (fig. 28) gives square No. 17. from which 15 o 
are derived in the same manner aa the first IG trom No. 1. These fU 
fferent trom the first 16. 

1 the third arrangement (fig. 30) another set of 16 squares can be o 
' Btructed by transposition the same as the first 10 were from the first a 




J SSi. 




1th Ait. No. 19. 

IB 3 S 21 |l'l2;8 



TWEXTY-SIXTH ASXUAL MEBTIXO. 65 

KbArr. Vo.ta. 



(117 8 1 
} B 5 2 8 f 



12 1 13 T 2 



From the 4th, 5th and 6tb arraogemeata (figs. 30, 31, and 3S, nepecttrelj,] 4S 
more squares may be constructed, making' in all so far 96 harmOnic squares. 

Skbiks 3. — SnBEAKMOiiic Squabcs. 

In this series the squares add equallj, verticallj, horizontallr, diagonal)]', and 
many other ways, but not quite so man; as in the first seriea ; yet they will un- 
doubtedly give perfect satisfaction. 

In this series of trial arrangements, the Unas add 18 each ; the fonr extremes 
add 18 ; the four means 18 ; the first four 18 ; and the last four 18. The result- 
ing squares will be very harmonic, but rather leas perfectly so than in series L 
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iUKSiS ACADEHY OF SCIENCE. 
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This makes S88 harmonic squares, of vbich ooe-third are perfectly humonic 
the other 102 less perfectly so, 

Beribs 3.^MAaic Sqcaseb. 
Yet another serfes, in which the squares add equally in every column and line 
and regularly in aevernl other directions, but not diagonally, furnishes the means 
of producing thousands of ordinary magic squares. 

In this series the trini arrangements add 18 in each line; the extremes add 18 
and the means 18. The resulting squares add 34 vertically, horizontnlly, and 
other regular ways, but not diagonally. The numbered trial arrangements are 
here shown in order : 

Firat Oroup. 





19th 




20th. 
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7326 


6237 




21et. 


22d. 


23d. 


24th. 


25th. 


2Cth. 
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TWETTT-siirm Ayyr 



45th. 
1647 
853 2 
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4'^th. «. 
1647 1647 
253d 235 9 
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D»th. 
17 2 3 

6 5 4 3 

Glet. 
1 r> 3 3 

7 5 4 2 

C7th. CSlh. 
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4 3 6 5 
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4 2 7 5 



17 2 3 

5 3 6 4 

1 •? 3 5 

52 7 4 



1543 1548 1543 
7632 7362 6723 

75th. 76th. 

1453 1453 
7362 6273 

Slrt. d2i. 83L 

1363 1363 1363 
7542 7452 

89th. 90th. 
12 7 8 12 7 8 
0543 6453 
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9Ut. 
12 7 3 
56 3 4 



57th. 
172 3 
5634 

163 3 
5 7 2 4 

7C%h. 
15 4 3 
62 73 

77th- 
1 4 5 ? 
37 26 

^:h. 

136 3 
5 2 7 4 
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T6 riiow what kmd of ftjoarea th 
few samplefl are here ifaowii > 
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This makes 1^536 magic fqaarw that Baj be eccoCrorsoi fr'.c:. iLl: :o*r 
scheme, 288 of which squares are harmocic 

iKfiTRccno^ra. — To coostmct a phmarj sqtzare Iroa oat ^A zza v-x.-sr^ zta^ 
arraDgemeots : 

Ist. Draw a blamk square of 16 ^iaom; and ufAe the fiaoes fjr iL^ 'jyi ::-.::,- 
bers, as in the scheme. 

2d. Apply the eight numbers of the trial arracg»ti>K:t «^><rv<L ir. ti^ir -ri^r. 
to the upper ends of the coupling lines, or <90coEriTe th.'^ik V^ be «o app.l'^i. 

3d. Double each number of the trial arra^^geooectr axjd ^Iv^ lir: prri-jn^' :r. 
spaces corresponding to both ends of the respectir* arr-Ts, £rr: s-jl *-•-*'- 1;::^ 1 
from the number falling in a space noted for an '>id cazitber. 

Scheme II ' No. 39 of Schei^cle /. 

Scheme II (figs. 33 and 31: is the same as scheci^ I turced orw on ite direct 
central diagonal as an axis. Xo. 1 still occupiers the upper left-hand corner. T* 
upper line in scheme I becomes the left-hand column in scheme IL All the 




KAJfSAS AVADEUY OF SClEyCB, 



M. PiiF. 34is I 



umnfl o( aclieme I are convertad inlo lines and the lines into cotumnR. Pi;. 34 ii 
nmpljr fig. 33 rerersed, bb fig. 28 v&e fig. 25 inverted, and as ia that Bcheme seven 

the derived squares mil be like 33; eight of Ihem like Gg. 34. The coupling 
this scheme will be numbered at their left -hand eod. 

The Sret ui arraD^meDts, corresponding to the six harmonic arraDgeineDta 
ol scbems I, are hers shown with their eorrespording squares: 
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All the other arrangements of scheme I, up to the 90lh. are equally applicable^ 
to this scheme; and from each arrangement 16 equaree can be coDstructed i 
equal facility with those of Bt-heme I. 
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SCHEMK III (No. i5 OF ScHEDCtS). 

This scheme (figs. 35 and .36) is like scheme I, except thnt the medial I 
are transposed. Id the trial arrangements the tines apply to the first and thi 
(or upper alternate) Hues of the square, instead of the first aod second, as io 
acheme I. The upper Une of the arrangemeots answers to the upper half of the 
square; the lower line to the lower half. All the' harmonies and characterisdcs 
spoken of scheme I are equally true of this. 

Bamplee of the harmonic squares yielded by this scheme are here showa: 

Isl An. No. 44. Gib Ait. No. IS. 

J 1 7 « i ) : f 1 t 7 a I — 

J a 2 3 s f 
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CompdrisoQ of these squares may be made with ^milar arrangsmenta % 
scheme I. 
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TWESTTSllTB ASSCAL UCLTiSQ. 



ScHZxx EV Xol 36 of Ststoyxz . 




«>tf sr-^ 
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This scheme 'figv- 37 and 3S is ilw esidf u schf-nw TIT tamed ctct ce. ha 
direct ceatral diagouft). and at ichemc II. vith the cti^tral ct^onaa tj«a^icaML 

The coupling arrows in thici. »e in scheme C arc b> be Eaail«rvcl u i^v >ft- 
hand end. The rertical ooluntaa of the trial vraogemeau api>J* io the rtcpt«' 
tire hake* of the square . 

One or two squares arc giren by va? Ot voajjanrnxi with tb:w of m 



« . 



All the arraBeemeots dtown for Bcfaeme E ar« c^joal^r appli^abl* to tb« ^her 
three. Tbis makes for the four schemes %1 arrac^zii^iit* of IC f^^'jarei t«ch : 
or ID all so tar 6,111 aquarea, do two alike, of which Lllfi are f>erfectJT hanuicic. 
3M of them to the highest degm. 

OtHCB SCEEICES. 

Bat the foreginng echemea are oot tb« only cmea that eas be made, though 
thej are mora harmonic tbaa otberw. I will dow introdaee seretal other ■chemes 
and show at least aae square made accndiiig to each by the fiivt arrangement. 
It should be said here that the tame airangemiMitii will not aoawer for all alike : 
but each set of ochemea baa its own peculiariiiea and requires its own series of 
arrangeiDents. 
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Scheme V rfig. 39 1 is a Tarialioo of F^h<>me I. 

The Tarialioo oonaini in reverEing the couplets of 

the second and fourth quatemiadB. which Ln the 

scheme stand parallel with their complementary or 

3 13 opposite couplets. (Square No. IS.i 



Bcheme VI 'fig. Mtditterx from achpme IT exactly .J ' - I 
as scheme V differs from scheme 1 »aJ has the same 1. 1 s J 
characteristics. (Bee square No. 19.^ 




Scb^me Vtll (6g. i&) differs from scheme IV, a 
V diSera from scheme I. (See square No. 51.) 



1 


,|,. « 


i 


I! 3 t 

= HIT 



In scheme IX (fig. 43) the lines of thn trial arrange- 
meot gui'ern the outer opfiosite liniiB of the equarea, iu- 
Bteikd of alternate or aiJjii(.'eiit lines, as in former echemee. 
That is to say. tbo lines of the trial arraagemenl as tb«y 
etand are to h« applied to the first and fourth lines; 
their doubles, then, will fall in the outer lines of the 
square to be formed, and the mates in the inner lines. 
Xo. S3. 



In scheme X (flg. 44), also, the trial arrangement TZ^ 
governs the outer opposite lines. iSeo square So. 53.) sins 
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Scheme XI^Ksioht's Tour. — This scheme 
3) is not harmonii;; in a square of four it gives 
dinary magic squares. Its defect is that it throws 
four even numbers into one diagonal and none into 
the other, thereby increasing that diagonal by 3 aad 
decreasing the other by the same amount. But in a 
square of eight ii d<.>e9 very well; because opposite quarters can be easily fitted 
to balance. The schpnie cliffers fjom scheme X In reversing or invertiotj ttech- 
nically condiverting) the lower half. 
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Scheme SJV. Knighi's tocr £?. *s . 
rateif or in oombiuticc Vila »-^j<--> XI 






^ KsaaiK* 3a: 



The regular tnarpoBiixa all^iyw^ ia &e a^^sn* ':f sJ. ;i 
applicable to Ibic or lo Mfcti&i XL T^tm t*^ m 
by rules of their own. 

About 10 other tcheiL«« siaj fce ?r_c9C3;»C- ^ 
manv squans mar b^ oiaAt fpjic tc«z. KoifKiiiio r^oiitiiT^zs' r^ 
posing two [Ain of coatigvr.isi «r>«;;>3. -.r cj '.czier sitaa*. a 
are but poorl; adapted ti>«qaan«cf fi::cr H«>«il »ia;c«d V- mrar^a ■^-"ip" «-. 
that perfect squares of 61 piaees ar« Ksch -nriirr lude aaa iqiac?* i£ 'jS. ^aer*. 
aod can be made in ntDcti ^r*at«r Tar>^. 

Hpre are two morp 9cherz*s. T!i/r IrK ia •"' it isiai x. Aj"ji4 j^-^ae* i'nn n. 
oidinar* book printing. 

Scheme IV, .^v i.. 






And tb# r^ 
proper f-Mdicf is; 



t i t t ' 



Wliifi ^T-» iie fr^sar? 



This primaiT square diows th« reiatn« pnst^ir.cs '■A cL« ;u^ Li tl 
■beet before foUiog- 

The page« an laid in inrtrtrif order oc tbt inL-irjm^ f^:c-^. Th'-v : 
for various reasods, be laid in three ocom- pwajcs, as u^:-*:: i:. tt.-i (:': 
ing transpositioaa: 



EAXSAS ACADEMY OF SCIEXCB. 

No. 1. No. 2. 

Bpeular Form. Primarii eqaaiv 
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In the cose of music books, where th» pagea are longest from frost to bmdc, 
the forme are made up b; a different scheme. This ie shown in 
Scheme XVI. 



The arrangement 
of the couplote is: 
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In all the fony.^ji g 
umnar pairs are e«qiial 
quarter adds 31 : ic i 

the transpccitiocs n^jdn* eiibi 
all: the phages of asj •:«>*• ct'sl::: 
are the same in all liie farsLX. 
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Id this Bch«dulr. the "Sitt ooc^imsz 
left- hand oorxM-r place mad MXKA±itr ; 
** adjacent coap>l"" wiL uu. ^y la 
which is iDdicax«d in l2ie tense :f l^ 






will signify the other half of l» sp^nr 
pair that is ooopjed with 
hand quarter. The "cfvprjccse 
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Tbe above schedule does not incluJii si'beDiPS that do not fulHI the twM 
lUBiits — to proTide for "two odJ numbers, and no more, in each Uq1uiiu),V 
and diagonnl." Even tbe Bcbemea in the above SL-heduls differ very much B| 
their capacity. Thuee S(^lected sad shown by diagram ( Schemes I tu 1 V et ■ 
are tha most perfect. 

Special Sums ajid Vartiho Skkieh. 
Suppose it be deBired to coaatruct a square that will add a certain n 
eauh L'ulumn or line, it is only necessary to take as e^trcfiifs of the ti 
I nuTiibers whose »iim er/afiU halj uf the number detired; then select the other 
I fourteen DUmt>ersof the serieB between those two. 

Nor is it necessary that the several teruia of the series shall be equidistant; it 
is only necessary that the common differt^nces shall be harmonic, rhythmic, or 
ooncordaut. For instance, the series 1, 3, 6, 8, IS. 14. 17. 19, 23, S, 26. 30, 34. 38, 
39, 41 is harmonic; because the differences rise and fall with a certain rhythoi 
that fully satisfiae the requirement. In other words, the differences S, Z 
regularly. 

1 to show some of the possibilities of t! 
e made according to square No. 1, li 



The following esamples are givei 
harmonic squares. These squares a 
rangement, Scheme 1 : 
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Or suppose, for instance, it be desired to make the 
' (lone in many different ways. The following examples from varying 

show some of the modes of accomplishing this result: 
Kti. na. No. U. Ko. K 
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All of the above squ&rea are harmoiilc. and have all the charact^rletlcB of 
the EQuares Of Scheme I. notwithstanding their varying dlflereoces. 

There are lour grades of (lifTerencea iq all these squarea, namely; 

IsL The differenteB between adjacent nitmltera. aa between the first and 
second, the third and Tourtfa. etc. There are eight of these, 

2d. The diflerencefi between adjacent pairs, thus coming In the middle of 
each quaternlad. There are four of theae. 

3d. The djtferencea between adjacent qualeroiads. There are two of theae. 

4th, The difference between the two ba.lveB of a series. This la but one. 

The least difference that can be used, without repetition of a number. Is 1. 
Any excess of difference between the extremes of a aeriea more than 1 for each 
term may be used entirely in the 4th grade, or may be distributed among all 
the grades. When there is an axeeaa of 1 it muat be used In the 4th Btade, 
as In the square "Sums equal 36" above. An ejiceas of 2 or more may be 
used In the 3d or 4th grade, or both, ss In the three aquares "sums equal 38, 
40. and 42" above. An exceea of 4 or more may be used In either or all of the 
last three grades. An excess of & or more may be distributed anywhere, as in 
the squares "eums equal 100" above. Excess Of difference must be distributed 
according to the following 

IMf. — So distribute the excess that the differences In any one grade will 
be exoctly the same throughout the varying seiiea. 

This can easily Xte doue Ibua: 

A difference of 1 In the flrst grade equals S 

A difference of 1 In the second grade equals 4 

A difference of 1 In the third grade equals 2 

A difference of 1 In the fourth grade equals 1 

Total 15 

A difference of I In the first grade is equal to 2 in the second. 4 in the 
third, and 8 In the fourth, as to rcsolta. Thus may any number be easily 
distributed and aeries ao arranged tliat squares may be made to sum up any 
ven number. 

Odd SiMB. 
Should It be desired to make a aquare add an odd number, it may be ac- 
complished witliDut fractions by making an extra difference oC 1 in the last 
Itosltion of third grade, thus; 

No. «7. Ko. 88. 
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Sums - 3S, Sume " 37. 

~fi which an extra iliflerence of 1 ia placed between the third and fourth Bete. 

TbBBo aquaree. which add 35 and 37, reapectively, are arraogei] according to the 

third arrnngr-inent o( achemo I, as shown in square No. 18, that arrangement 

being best adapted to this purpose. But such squarea, though they wuwet 

J rtsquireiunnt of a " magic Bi|uare," are n " 
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Sums Lssa trak 3i add Nbqatitb Sdmb. 
Id forming these sums, the rule ia just the same as for forming special s 
namely, to take for th? eEtremee of the series two numberB « 
half of the number desirpd: but ia this case it presupposes the necessity of || 
king for the lower Dumbers of the series minus or ne^tivc numbers. A 
squares, to show the maoner of their lormation, trlU be fiufficieot to give a 
insight into this : 
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Snnu — 30. 

These squares a: 



I perfectly harnioaic. 



The simple arithmetical series 1 to 16, adding la the squares 34, is only one. 
That is to say : there is only one series of positive integers that can be toiiDil, 
without repetition, that will, when the aumbera are arraogei] in a square, add 
31 in each line, column, diagonal, etc. The same is true of the series adding 36; 
there is only one series. There are three series adding 38, and three adding iO, 
Thus, the series adding 38 arc: J 
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The number of series adding in square 42 aod 44 is T of each ; the number of 
series adding 46 and 43 ia 13 of each : the Dumber adding 50 and 53 is 33 fur eai-h ; 
adding 54 and 56 ia 37 ; adding 5d and GO is 5T : the number of series that wil] 
each separately add in square G3 or t>4 is S3. Thus the number of series that will 
produce a given number constantly rises in an ever- in creasing ratio j and when 
we come to series adding in square 100, we find there are no less than B95 series, 
and of series adding 103, there are 1,085. 

The ratio of increase is not irregular, but is peculiar. The mode of forming 
the series is similar to that of torming any figurate series, except that each snc- 
ceaeive sum, uotil the series of increase is reached, is duplicated at written twice. 
This ia shown by braces, thus: 
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It baa b«en shown that by the different arrangements and transpoeltli 
more than 6,000 squares (6.144) may be consti-ucted from a single serlea (t f 
16) according to the first four scliemes; and It is presumed that at a low satl- 
mate at least tour times as many more may be made from the remaining 48 
schemes that are possible as shown la the schedule, thus making upward 



TWESTT'SflTB AX.VtrAL MSETIS'0. 




of 30.000 sqaam. do two alike, addfag 34 ta lA cr B 
may be bnilt ap ttma ibai onr aerie*. 

Now, nnder these coBsldetaUoBa (aad Uer ■ 
It win be erident Uui( in cm 
■ three different Eeries. tben mar b* Ub«« timea'as n 
to squajree adding 43 or M, there may ba a 
made; and when It comes lo s 

dllTerenl aeiiee. the nnniber a( sqaans that wajr fee a 
fs S9S times 3D.DD0. or ear 2T,«0D,«W, and tf aqBarea addlac 112 as lai 
33.000,000, no two alike, all mael<^ uid M lent aM^teartb nC tbcm. 
8,000.000, perfectLr bannooie. Soeh nombera are bejoad eacr rii—imti 
and almost tieyond belief. By viy of better ooncelTtac tba l»pil ■ 
tmmetiM □□tubers, ft maj be stated that if a p 
rat« of say 2a Iti-Epace sqnares ■ 

ably rapid), and worh foBr boora a dar for Zn i*r* IB tke year, ^td i 
Blclt or tired, and live long atoo^, it woald take kte J«t UH jian t» aake 
the 27,000,000 different aqinuea, "each addlne IM la U otmotc ASenM waya.* - 
Can human penetration lartber goT Ah, jta, iaimaam iMy bttber. 

Sqiuirt of Str. 

The square of dx is produced by nmltipUeatiaa. fs wxmm v^a^ of tfae wjiiii i 
3f three aad the Bqnareoftwou Forinrtance: Itin Ihirfj iji |ilii w iij !■ iTiiitil 
into four qoarters, aod eacli qoarter anaaged a 
tbe sqoaie roaybedirided into nine m 
the square of tvo. 
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Tbese mnare* are all laid like the K-befne taOe-t. Sqnare of Tbre*. 

So far as the arrahcement of the toor nambera tn each section, or In the 
restieetire pl«««s in the four quzrtera, ta eoaceraed. It 1e nettAarily varloas: 
but Blore there are twenty-four metboda o( layt&g tbeae nnmb«n, aa shows 
In Squaro of Tiro, and only nino of tkem can posalbly be ased. it allows 
very wide latitude In iM aeledion of methoda. 

The fint step nect aaa ry In i«roducing mcb a square is to arrange the 
oiunbera 1. 2, 3 and 4 Into Mctton* In sach a way that tbey wilt add equally 
In each line, oolamo. diagonal, and soch other directlonB as may be cboaeu 
thus: 
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Etc., ill nuiDy, many warn. 

Then next, atcorJlnK lo one of the echemes In the Square o( Three, add 
to all the numbers In each of the sections the respective numbers 0, 4, 8. U. 
16, 20, 24. 28, and 32. 

Or, divide the thirty-six numbers Into four seta of nine each and take one 
rrom each set far each of the reepecUve posltlona. This will be equivalent 
to adding to all the numbers of each section the amounts 0. 1, 2. S, 4, S, *, 7. 
and 8, and to the eeveral numbers In each section the amounts 0, S, IS. and 
27. VarlouB other methods may be purEued. 

In the above sauares. No9. 1, 2. and 3, it will be seen that not only does 
each line, column, and diagonal add 111, but that any four numbera taken 
regrularly and at equal distances from the center add 74. also that the trans- 
verse semi 'diagonals in opposite quarters add 111; also tranaveree tertlo-diae' 
onals add 111. 

These squares bear transposiug after a manner similar to the transposi- 
tiona in the square of tour. It le possible to traiiBpoae so as to bring any 
required number into the upper left-hand corner, and Htlll preserve the har- 
mony of the square. 

A lew examples are given ot transpoaltlons from square No. 3: 
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Anr number In tbls iquare ezce[rt 7, S. 10. 12, IS, 2S. SO. and 3S. mar be ^^H 
brought into the upper left-hand corner. These eight numhera Immediately ^^H 
surround the centrnl square of (our numbers in Bqiiare No. B. These numbera. ^^^| 
too. m&y he pnt Into the same comer; but In that case the sums of Uie ^^^H 
diagonal Unes will not he 111. 1 

Squfirea like the above may be prodnced almost without limit. They are. 
however, not harmonic. In explanation of this it may be eatd that a per- 

tempt at It there will always be found left four ntnnberH that can only be put ^^^| 
In according to the square of two. and since this adds equally only twloe. ^^^| 
while six addlllons are needed, a choice must be made. ^^H 
1 now present a square on the old-fashioned plan— that ot traasposlog ^^^| 
numbers from their regular order vertically and borizootally. There Is do ^^^H 
special merit In this; and I only present It to show that, In addition to lh« ^^H 
lines, columns, and diagonals adding regularly 111, thg all numbers on etlber ^^^H 
side of the center, and some curious basket-shaped figures 'to be pointed out) ^^^H 
near the center also add the same. For luHiance, the following numbers add ^^H 
together lit: H. 23. 21, 27, I4. lO; 15. Ill, 22, 20, 27. 17; 22, 14, IS, 9, 23. ZS; 21. 28. ^^M 
16, 17. 9. SO: 21. 13. 8. 4. 30. 35; 28. ». 23, IG. H. 20; 14. 21, 22. 17. 10. 27; H. ^^H 
11. 28. 16, 21. 10; and. Hnany. B. IC. 22. 27. 20. 17. Almost ajiy number will add ^^M 
ooe-thlrd of 111 [37] with the number dlametrlcany oppuslle: and any lour ^^H 
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a center the center trf the square, will add 74. or two-thirda of 111. 
I^Vther squares similar to tbis may be cODstnicted. and some of tbem exblH 
rineular (eaturea, but none o( ihem are o[ special meriL 

Eoou^h has l>eeii shonoi dow by wbich any one may construct all 1 
si|uares of 36 places that he may wish, and place any nnmbers In any des 
poGitlon. 

Square of Eight. 

These Bqnarea are laJd Bccordtng to any ot the schemea for the square of 
four, but not forgetiing the square of two. They are very ea«y, and hundreds 
of thouaaada of them may easily be produced. For, ecbemee that do not 
readily work In a square of 4 do well In a square of 8, and none of them fall. 

There are three general methoda of coastructlng a square ot S, namely: 

iBt. To divide the square Into sixteen eectlons. and arrange the square as 
a quadruple square of sixteen places. 

2d. To arrange It In four 8ei>arate squares of elxteen places each. sMe by 
Hide. 

3d. To place one square In the center, two dimidiated squares, either 
rlght-Eide out or inside out, on the tour opposite sides, and one quartered 
square at the tour corners. 

There are many modes ot arranging Ibe series to DU the reapecttre 
squares, two ot which are here shown: 

First Mkthod. 

Here are shown two Bqnarea constructed according to Ibe flret method- 
They are laid according to the third arrangement of scheme I Isee square No. 
33), Square of Four, and the diagonal (No. 3) method ot ibe Square of Two la 
Its tour different aspecig: 
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In No. 1 the BUtT-rour numbers are taken as two eeriea, the oil<I numbers 
Id one eeries, tbe even numbers In another; then four conaeciitive odd num- 
bers are taken In one group to represent an odd number, four even ones to 
represent an even number, tben filling as a quadruple Bquare oF 4. 

In No. 2 Uie sixlf-foar numbers are divided Into four seizes, and the first 
number ol eacb series IB laken to fill the first quadruple member ot the 
square, Uie second number to fill the secoud member, and so on. 

These Iwo are not the only ways that numbers may be tahen to All the 
squares. The elxly-rour nunlbers may be divided Into series ot 32, 16, 8, 
4, 2 or 1 places; the series may be regular, alternate, or halC complementary; 
tbey may be direct or half reversed; eacb group of four may be taken In reg- 
ular order, either direct, reversed, or crosswise ot the eeriee, or one-half 
may be complementary to the other half. 

Any of the schemes and arrangements In Square of Four Is applicable to 
thte square; and many of them are better adapted to this square than to 
the Square ot Four. 

The harmony ot the square, aside from the scheme and arrangement, Is 
owing largely to 

(a) The preparation of the series: 

(b) The mode of selection of the groups to fill the quadruple squares; and 

(c) The mode of laying the several groups, 

In laying any of these squares, in order to have them perfectly harmonic. 
It win be necessary to observe several precautions: 

1st, The several groups of four numbers must be so commenced In the dif- 
ferent quadruple squares tliat no two in the same double line or double col- 
umn shall begin In the same relative position, and not more than two In 
each diagonal. 

2d. Increase In theflrst square may be made in either of three directions; 
but no two of the quadruple squares in any column or line should Increase In 
the same direction, and no more than two in the diagonals. 

This may be accompliebed by commencing the difTerent Quadruple squares 
according to a prepared plan, as either of the following, the numbers Indi- 
cating the relative square In each quadruple square: 
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And increase in each of the quadruple squares may be made thui 
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These plans are offered merely as eugffestione. It will readily be seen that 
many different plans and modes may be adopted, including four diagonal dirac- 



Skcobd Mkthod. 
Here are presented the same sijuares as Sob. 1 and 2, conetructed b 
to the second metbod : 
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These Bquai-ea ate sufflciontly harmonic to add 130 in all the different ways 
Indiualed in Square of Four, 

No. 3 is obtained from No. 1 by transposition; No. i from Ko. 2, 

Third Method. 

Here, now, are two squares written by the third method indicated. Tbej ti 
derived by traQaposition from Noe. 3 and J, respectively: 
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e definite plan, are p 



These sqaarea, and all other squares built upon ei 
tectly harmonic, both as wholes and as parts. 

Knight's Tocb Bqcarks, 

These squares are constructed according to Schemes SI and XIV of t 
Square of Four. Tbey ed!vc the proLIem of passing Ihe knight by bis p 
liar leaps over the slxty'four squares of the chess-lward without doubling J 
missing a square. 

TLese squares are not harmonic. Of the thousands of different soluUo^ 
of the problem very few are harmonic to any degree. 

There are three netbods of constructing stiuares according to I 
schemes in order w have them at ell harmonic. 

1st. Reversing the direction after passing once around with each serl«»f 
sixteen numbers, thus malting lliree reversals. 
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2d. Reversins alter placing the first aeriesL raaaiss 
contrary direction, then re ie rai ng asain at the end of tke 

3d. Reversing once for all after placing: the first 

Four squares are here shown, 
of this kind: 
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Three Toms. 
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These squares are Terr 
rerersion, retnTersioD, and 
but, if mored from its 
is broken. The four squares 



▼ariable, but are not transpoeable except bj i 
i iei Mou , The number 1 maj be plac^ 
p os itS oo, the little harmoor the squares 
abore are all ^^endlesB chains.-' 
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U. S. Grast HAxmnric Squabz. 

The foUowhig square, first publirtied in the Topeka DaV.y Capital July ^, 
1886, the day of General Grant's funeral, is sho-sn here to iliustrate one c f the 
practical applications to whidi harmonic forms maj be applied. It cx/ntains all 
the years of General Grrant's life systematirally arraog^: 
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"The four corners represent eras or points of greatest prominenco I 
life. HiB flrBl entry into life was In 1822, In the lower left-hand comer. 
Dczt great prominent event of his life was his graduation from the militanr 
academy and entry into the army la 1S43, found in the lower right-hand cor- 
ner. The third Important era in his life, when he first came meet promi- 
nently before the American people, was Is 1S64, when he was made tieutenant- 
, general, and when he "proposed to fight It out on this line If It took all sum- 

r." which he did. This date is the most conspicuous, being in the upper 
left-hand corner. The final prominent numtiev Is the present year, the dale 
of his triumphal departure, to be found In the upper right-hand comer. His 
Hie, considered aa a harmonic square. Is complete^ 

"Ijei It be observed that the difference between these most prominent dates 

Is exactly twenty-one years, thus marking his life Into three periods of 

1 equal duration, namely: The first, that of youth and study; the secoad, that 

, of diligent labor; and the third, that of triumphs and rewards. The sum D( 

these tour numbers la 7,414. 

"The tour central numbers of the above square represent also four notable 
dates in his private or public life, less important than the other four, namely: 
1S39, his entry Into West Point military academy; 1848. his marriage; 1869, 
his industrious laboring as a tanner at Galena. Ill,, which tact figured so 
prominently in his first presidential campaign; and 1S6S, bis election lo the 
presidency of the United States. The sum of these four numbers Is 7,414. 

"Aside from the foregoing statementa, the peculiar properties of the above 
square are such that each tine, column, or diagonal, foots up 14.S28. Aay 
semi-diagonal or diagonal of four piacee. added to the opposite semi-diagonal, 
sums up 14,$ZS. Any half line or half column, commencing al one end, 
added to any other halt line or bait column, maices 14,S2S. Any four In k 
square Inclosed by heavy lines, added to any other similar square. Is 14,828. 
Any tour numbers whatever, taken at random anywhere, added to four taken 
fiimilarly and diametrically opposite, will equal 14,828. The foregoing e 
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"Divide thre cstln aqnftra fnio £ 
monic by Itaelt. BkIi line aad cack e 
Bach tmwrane or direct aeml-diwoaaJ ol tw ytoocB. ■ 
trausTerae or direct MBl-dikgaMa] of tbe a 
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"EHTlde tbe mibu« Into biU«b eqo*] i^ftM. TW ■ 
of eadi RL«h put U l.tlL Any pair of ■ 
diametrli:all]r oppodu, eqmdi T.Ul. Two nniBba* ak^ ■ijwfciiii, a 
to the two anmbere diametrieallj opposite, e^nol t.U4- 

"Fiually, tnj number, Hdded to tbe kui 
to 3,Tu7. Tbla nomber In compoaed ■< tbe prise E 

"It is believed that tbe fomiaes todlated. togeMwr witk maar «•* 
mentioned, can be obtained IB laon tbaa a mUUaa lliffiiinai «ay% m 
many aa there were taen la the federal arar.** 

SECTION n. OTHER PLANE FDRKS. 

HEXAGOXa 
I present a taannoole hexaeon tflg. £li. wbidi arlU, ■• d««b(, wis ■ 
tioQ for Its beautiful qrmmetrr ud perfect hwnaar. 
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1 Ibis beiaeon any fall Uoe of three plaree adds 20. whetbCT aloitc oBa 
side or throusti liie r«4iler: any line of four places e<im]s W; of fiTe places St. 
The Inner Hrcle at bIx adds GQ: the ooler circle et 12 adds 120. Tbe numbera 
In tbe middle of each of the sides, being at the apiees of two large trianglea 
(as 11. IS. T). add SO for each three. Tbe same aix numbera. ea^ taken 
separately In connection vilh the two adjacent nmnbera of the Inner circle, 
Ihus lonnlne six smalt trianeles. adds eorta 30. as 11. 14. 5. Any two oppcnlte 
Duinbers add 20: any four. tona\iig a parallelogram (rectangle, rhomb, or 
rhomboid} having Its eenier at center of hexagon, add 40; the eitremes of 
any outpr line and the means of tbe opposite Interior line, as 1, 18. fi. 15, 
add 40: any pair at one end of an outer line, added to the adjacent pair of an 
allematlng oulerllne. as 1. II, 16. J2. add i». Tbe iliree namber« on any aide, 
added to either ot six other possible pairs, add 50. Six numbers in any 
imler, three on one side and three diameirlrally opposite, add 60; the three 
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of any outer tine aad the three of an alternalliiK outer line, as 1. 11. IB. 2. )!. 
16. add GO. An; eight, four on elUier side, Fom piemen tar; to four oppoette. 
add 80. Alternate outer linea sum up SO: ndjttcent pairs of alteroaie outer 
lines, with the traDsveree central row, 8a 1, 11. 16. 12. 2. IE. 10, 5, 18, add 90; 
any Hm&U triangle and two adjacent aides equal M; sBUie with two alternate 
Bldea equal 90; sane with oppnelie and one adjacent aide equal 90; two alternate 
small trlOiiglee and either of (our sides equal 90. Any ten. half com piemen tary 
to other hair, equal 100; aji; tnelve, ditto, equal 120; any fourteen, the same. 
140: any sixteen 160. 

Thus, In the above heiagoa. we may And nine simis of 20 each: 23 soma of 
30 (11 Independent and the nine sums ot 20 added to the central number): 
IS of 40; »3 sums of »U; 147 Bums of 60; the same of 70 'the same sums wtth 
central number addedJ: IZG suma of 80; 82 sums of 90; 70 sums of 100; the 
same of 110; 60 suma of 120; the same ot 130; 28 sums of 140; 42 sums ot ISO: H 
.8 of ISO; 9 sums of ITO; one sum of ISO and one ot 190. In all cases, what- 
r numbers are added. If they are added as lndi(»led, will odd lU for eacb 
number taken, the same as If tlie numbers were all lO's, 

TRANSPOaiTIONa. 

By InTerttng, roversing. etc., as in the squai^s. twelve apparently different 
harmonic hexagons may be obtained from this one; but nhlch are lu reality 
only dinereot views of tlve same hexagon. 




.<?yii. 



bat '<'>>M^^| 



AsaJn, by transposing the Inner circle for the outer 
number, an apparently new hexagon (flg. 02) la formed from this; bat wl 
a careful study will show is only one form ot transposition; and which taa^ 
also, by reversion. Inversion, etc., be* transformed Into twelve other hexagons, 
making twenty-four In all. All these hexagons have the same harmonic 
properties as the first. Whatever Is true of one Is true of alt. 

Four of those hexagons, showing apparent diRerences, are here presented: 

2 19 16 G 7 17 3 12 1,^ 18 II 1 

9 15 3 13 » ISI 4 8 n 1(1 3 9 8 5 U 13 

10 6 10 14 1 iri 2 10 IS 5 14 1 U IS G 4 17 10 3 16 

7 17 5 II 12 IC 1 II 11 18 4 7 7 6 13 12 

4 8 18 3 13 U 5 8 17 19 9 S 
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UoD. adds as many times the central number as tbe number of places la t 
tow, Tbla Is not harmonic. 




A magic pentagon is pi-pseuieil in figure CI. In which the rows of n 




Jij. 6/, 



on either side adcl as many times ihe central number as the number of 
pentagone in the row. The five pentagons in any corner added to the middle 
pentagon at the oppoBJle side, adds six times the central number. 

The harmony of arrangement of the numbers may readily be seen on In- 
Epectlon. 

OCTAGONS. 

A single octagon (a modlHed circle) Is presented In figure SS, lo wblch the 
ftltemate aeries 1b used instead ot the numerical aeries. In this octoson 
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the outer circle la exactly tbree times tbe diameter tn anr direction. Each 
ol tbe quarters is equal to tbe diameter, and the sum of tbe Inner circle 1b 
the same. There is notblug remarkable about this. 

RHOMES. 

In figure G3 Is presented a harmoDic rbo 



m3 IS 



the full lines In any direction are always as many times the central number as 
the number of places in the line. Black and white numbers may be added 
separately or together In the central lines. 

STARS AND CIRCLEa. 

In flsure S4 is presented a eli pointed star, which )s. eo far. tbe n 
monlc In every respect ot all Corms presented. Lines, triangles, and circ 
wheUier taken at one side or throueh tbe middle, alwafs add as n 
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the central number as llie number of [ilaces taken. Everything that has 
Iwen said of tbe harmonic hexagon la equally tnie of this. 

Th^re-are only Iblrteeu numbers in it; trut. without changing the position 
ot Ibe central number, which Is tbe keystone upon which the entire star rests, 
tt Is caj>able of 24 tra as positions the eauie as the harmonic hexagon. As A 
spoclmen of symmetry and perfect harmony. It excels all forros yet preMnted. 
One of tbe traoBiroeilions is shown in Sgure <i5, 





In the octiteonal etar (Ilgiire CS) eacb of tbe full Hoes except two adds t 
ttmes the centre.! tiumber, Th* equare In the center adds equally in k\ 
direction. It 1b not ba.rn:otilc. though many arranKements may be made, 

Ib Ibe small circle iflg. 61)) ibe clreumferenee equals ihreo times ( 
r In both Inner and outer circlea, addlne diametere ol Circles I 
«rately. 

la figure TO. which Is the square of 4 la a new form, the diameter and tlM 
quarters are equal, ae in the case of the octagon (flg. C2), which is a modifica- 
lloa of IhLi; aad tbe clicumference, owioK to the series. Is slightly lesa tb*a 
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tbree times the diameter. The series In figure 62 la ai]apted to making the 
circumference equal three timee the diameter. 




=^t^. 70- 



la figure 71. which Is a further modlficallOD of the same circle, the drciim- 
feresce bears relation to the diameter as 3.1416 lo 1. Each of the quarters 
add 1 equaJty with the diameter. The sum <at the inner circle (.SdS4) la equal 




to th« dltTerence between 3. Hie nnd 4. Thin series Is □niy ooe of many 
thousamls that may be made to produce this result: and Is presented because 
It happeoetl to be the first one tried, and to show that series may be arranged 
in any form to proiluce any reasoDable desired result. The series can Just 
aa well be extended to produce t ( Pi ) to any number o( decimal placua without 
the least variation. 

In figure 72 the trigonal series Is used Instead of an arithmetical series; 
yet the relations of diameters to each other are not changed. Diameters alike 
t^qual 3S0, 
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In flgure 73 the square serieB ia Inserted with the m 
equal 703. 

These series, trigonal anJ square, are placed in the form of Greek c 
in wbfcb the colunms and lines a1I add equally. (Figs. 74 and 76.) 

Trigonnl Sorie*. 
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Besides columns and lines adding equally in the above crosBea. the C 
lowing pairs of equal sums are obtainable: Opposite quarters e 
curves, having tor their centers the centers of the crosses, or the middle poln 
of tliG termln.1 ot the crosses, and consisting ot the meanB of one column ^ 
line and the estremes o( the adjacent one, are equal to a paretlel c 
the opposite halt of the square. For inHlance; 78 + 130 f 36 -|- G = 28 -f 
+ 13C. The corner uunibere, outside the cross, are tn be consideretl i: 
lating quarters and curves. 

In figure 7S Is presented a parallelogram trnnsConned Into & circle, 1 
which all diameters, circles, and prolate cycloidal lines (Indicated by dotW 
tines) add equally, as they would do it Ihe numbers were arranged In a 
tangle. 
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The above circles and squares are all pertecti; tranepoaable, without 
marriag the harmonf of arrangement of the numbers within the flgurea. 

Other plane lorma and all volumetric forms will be left to a fnture time. 
Many of them arc already prepared; but there la much to do jeL 

FORMULA. ■ 

To determine the sum of any line In any square, rectangle, star, or circle, 
multiply hall the sum of the extremes of the series by the number of places 
Id a line. Expressed algebraically, the formula would appear thus: 

11+11. 



In which J represents the last term of the series; f represents the Qrst term; 
p represents the number of places in a line: and s stands for sum. This is 
tme of any series, whatever the first term and wl^tever the common differ- 
ence. In nearly all forms given heretofore, the first term of every series has 
been 1 and the common difference I; yet whatever is said of those series 
la equally true of any other series similarly arranged. 
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PROCEEDINGS. 



The Academy convened in Science hall of the State Agricultural College, 
at Manbattan, Thursday, December 27, President Sayre occupied the chair. 
The President appointed the following coramltteee: 

On program and press: E. C. Murphy, N. S. Mayo, C. M. Breese. 

On memberahip: Robt. Hay, I. D. Graham, J. M, Price. 

On reBOlutlone: W. A. Hajshbarger, B. H. S. Bailey, S. W. WUllstira. 

On nomlnationa: A. S. Hitchcoch. A. H. Thtimpaon, E. A. Popenoe. 

On time and place of next meeting: J. T. Willard, B. B, Smyth, t>. S. Kelly, 
F. H. Snow, W. linaua. 

In the evening the Academy and friends were entertained in the Agri- 
cultural Science hall by a lecture by the retiring President, Dr. L. E. Sayre, 
on the subject. "Medicinal Plants." The lecture was illustrated by numerous 
lantern slides representing many of the plants of the materia medica In croas' 
section, powder, growing form, and method of cultivation. 

Friday. December 28, the Academy met in the chemical laboratory of the 
Agricultural College, 

The following gentlemen were elected to membership: B, F. Eyer. Hia* 
waiha; J. W. Beede, Topeka; V. L. Layton, Lawrence; H. P. Cady, Lawrence. 

Treasurer D. S. Kelly made hla report. The report was accepted and 
adopted, after reference to an auditing committee consisTlng of J. M. Price 
and C. M. Brecae. 

The following papers were then read: 

1. The Eaatern Eitenaion of the Cretaceous Formations In Kansas, to- 
Eetber with Notes on Certain Sand Hills, by Robt, Hay. 

2. The Collection and Storage of Water in Kansas, by E. C. Murphy, 

3. Rock Exposures about Atchison, by J. M. Price. 

4. Atchison Coal, by E. B. Knerr. 

G. Two New Streptococci, Probably Pathogenic, by N. S. Mayo. 

5. Geometrical Models, by Arnold Emeh. 

T. Chemical Examination of Counterfeit Gold Duet, by V. L. Layton and 
H. P. Cady. 

S. How the Pheasant Drums, by J. R. Mead. 
fl. Sand Dune Collecting Notes, by W. Knaus. 
10, A Study of Premolars, by A. H. Thompson. 
li. Geology in Southeast Kansas, by E. Haworth. 

12. Now Cretaceous and Tertiary Vertebrates, by S. W. Willlston, 

13. Velocity of Wind at Lawrence for Twenty Years, by F. H. Snow. 

14. An Annotated List of Birds of Manhattan and Vicinity, by D, E. lAntz. 
16. Notes on Loxla Curvlroslra Stricklandll, by D, E. Lantz, 

The following persons were elected to membership: Miss Bertha Kimball, 
Vaaliattan: Erasmus Haworth, Lawrence: J. B. S. Norton, Manhattan; Mlsa 
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Lora Waltera. Manhattan; A- W. Jonea, Sallna: C. B. Hoaman, Oberljn; 
Lovewell. Topeka; D. E. Lantz, Manbattim: Arnold Emch, Lawrence; . 
Wallers, Manhattan. 

ProFessor Popenoe extended an Invitation to tbe Academy to assemble in 
the new Library and AgricuUural Science hall shortlj' otter 6 p. m., lor 
the purpoBe of dedicating the buildlDE and to partake o( the banqueL The 
Invitation was accepted, J. T. Willard. ae chairman of the committee on time 
and place of meeting, reported the following: 

"Your committee recommends that we meet during tbe holidays the next 
week after the meeting of the State Teachers' Association, at Lawrence." On 
motion, tbe report was adopted, and It was voted to meet accordinely. 

In tbe evening the Academy met in the new Science hall to enioy the 
banquet and dedicatory exercises in that building. About 100 members a 
guests were present. Speeches were made as follows: 

For the Kansas Academy of Science— Dr. L. E. Sayre; subject, ' 
and Industries." Dr. A. H. Tiiompson; subject. "Books as Tools of Sdenel 

For the building— Hon. Wm. Knipe, Manhattan; Seymour Darlfi. Topeki^ 

For the college — Rev. WaHbinglon Marlatt, Manhattan; W, D. Street, 
Oberlln. 

For the alumni— S, W. Wllliston, Lawrence; F. A. Waugb, Stillwater. 0. 1 

For education— F. H. Snow. Lawrence; F. D, Cohum, Topeka. 

For the state — Geo. T. Anthony, Ottawa; Q. W. Ollck, Atchison. 

For tbe world— W. B. Button. Russell. 

Saturday, tbe Academy met in chemical laboratory, President Sayre 1 
the chair. 

Tbe following officers were reported elected for the ensuing year: Pre»- 
ident, W. KnauB; First Vice-President. 1. D. Grabam; Second Vlce-Prealdent. 
S. W, Wllliston; Secretary, E. B. Knerr; Treasurer, D. S. KeHy; Llbrortan, 
B. B. Smyth; Curators, B. B. Smyth. A. 11. Thompson, RobL Hay, 

The following were elected to membership: J. E. Taylor. Berryton; A, S. 
Dunatan, Lawrence. 

Librarian B. B. Smyth otTered bis report, which was adopted. The rec- 
ommendation that the list of correspondents of the Academy be published 
was referred to tbe publication committee. It was tbe opinion of the Academy 
that tbe list a b on id be published, 

Tbe report of tbe Curators was presented by B. B. Smyth, and adopted ■ 
a vole of thanks was given the Curators lor their etticienl labors. 

B. B. Smyth exhibited the certiflcate of membership ordered at laat n 
ing. 

The following papers were read: 

16. Variation In the Compoeltion of Taraxacum Root, by L. E. Sayre. 

17. The Rotation of Mercury and Venus, by E. Miller. 
IS. Conorhlnua: its Life History and Habits, by Miss Bertha Kimball. 

19. Oil and Natural Gas in Kansas, by E. H. S. Bailey. 

20. Terminal Boulder Train In Shawnee County, by 6. B. Smyth. 

21. The Topeka Coal Hole, by B. B. Smylb. 
The following papers were read by title; 

22. Volcanic Effects in Kansas, by Z. S. Sharp. 

23. Some Remarkable Sink-holes in Sherman County, by Robert Hay, 
2*, A List of Wyandotte County Ferns, with Notes, by Minnie Reed. 

25. Additions to tbe Flora of Kansas, by B. B. Smyth. 

26. A New Collecting Ground for Cicindela Limbata, by W. Knaua. 
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27. An Undescribed Rhincolus from Central Kansas, by W. Knaus. 

28. Ethyl and Methyl Alcohol on Ortho- and Meta-diazo-benzene-sul phonic 
Acid, by E. C. Franklin. 

29. Curvature of Fans, by E. C. Murphy. 

30. Harmonic Series, by B. B. Smyth. 

31. Botanical Notes from Northwest Kansas, by B. B. Smyth. 

32. Recent Cutting of the Missouri River at Atchison, by J. M. Price. 

33. Parasitism in Aphyllon uniflorum, by J. M. Price. 

34. A Theory of the Cosmos, by E. B. Knerr. 

35. Cattle Poisoning by Nitrate of Potash, by N. S. Mayo. 

36. A Preliminary List of Kansas Hymenoptera, by E. A. Popenoe. 

37. Economic Plants of Japan, by C. C. Georgeson. 

38. Notes on Plants in the Herbarium of the State Agrricultural College, 
by A. 8. Hitchcock. 

39. Bryslpheae of Riley County, Kansas, by Lora L. Walters. 

40. Kansas University Water Supply, by B. C. Murphy. 

The Academy then adjourned to meet in one year at LAwrence, as per 
resolation. E. B. KNERR, Secretary. 
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MATHEMATICAL M( ilJELS. 

By ARNOLD EMCH, at the State I'lilversHy, Lanrreoce. 

By an ordlnair consideration ot geometrjcal forms It might appear that 
a mathematical model could have but a ibeoretical interest, and non-mathe- 
matlclana are mostly liable to Ihe opinion that solid represeDtatlons in 
apace be rather curloslttee than practical schemes. This opinion nas pre' 
vailing even among mathematicians until some 20 years ago, when besides 
of the analytical results particular stresG uas also tald upon the conception of 
the geometrical forms. It was perceived tiiat real progress In mathematics 
could only be made by aid of geometrical illustrations, and since that time 
the geometrical stand point^geometry taken in the most general sense — Is 
dominant in mathematical Investigation. At present It Is not sufficient to 
know and to discuss the analytical equation of a geometrical form; its real 
shape muat be studied also. Thus, if a plane conSgurailon. or a representa- 
tion by descriptive geometry is too complicated, or not conspicuous enough, 
a model of the form is constructed. This enables the student or the investi- 
gator to sec the essential features of the form, and suggests to him new ideas. 
Moreover. It la obvious that by the constant reference to real forms many 
problems of technics come Into account which by a purely analytical 
method, with the exclusion of every configuration, never would be tak^n up. 
In this manner the very important connection between science and technics 
can be maintained, and there Is no danger that mathematics will branch off 
too much from Its technical application. 

A simple illustration for this method Is, for instance, Peoncelller's diagram, 
which transforms a circular movement Into a movement of a straight line. 
Peoncellier published a solution of this problem In the "Nouvelles Annalee de 
Mathematlc." In lSti4. The main part of the apparatus for the reallEatlon 
of this movement on a straight line Is called "Inversor," because It pro- 
duces the relation of the inversion. 

The "inversor" consists of two bars ot equal length which are connected 
In the point O (see Bgurel, and between which a system of other bars in shape 
ot a rhombus is put in. At all connection points of the bars are links, so 
that the whole system Is moveable. If the point O ia kept Sied, and It one 
point nf the rhombus, P, moves at pleasure, tbf other point. P', wUi move m 
that it is inverse to P, or OP X OP' = coost. For, by using the designatiolil 
the figures, the relations exist : 
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B circle with O as a center and ] a' b' ae a radius. Now it is easy to produce, a 
straight line by P'. To perform this it is only necessary to move the point P on 
a circle pasaing through O. This can be done by connecting the center G of the 
circle with the point P by a seventh bar C P. 

Aa to mathematical means of Illustrations In general, and their nttlUy, 
It may be well to mention some points of Felix Klein's lectures on mathe- 
matics, on the occasion of the World's Fair, in Chicago. (Felin Klein, of 
Gotttngen, at present one of the most eminent mathematicians, and n'ell 
bDOwn to American universities, delivered those lectures before the members 
of the Conereas of Mathematics, at Northwestern University, Evanslon, 111.) 

Among mathematicians in general three main categories may be dls- 
tinguished, and perhaps the names logicians, formalists and intultlonlsts 
may serve to characterize them. (1| The word logician Is here only Intended 
to Indicate tbat the main strength of the men belonging to this class lies in 
their logical and critical power, in their ability to give strict definitions, and 
to derive rigid deductions therefrom. (2) The formalists among the mathe- 
maticians excel mainly to the sklitul formal treatment of a given question, 
In devising for It an "aigorithm." (3) To the intuitionista. finally, belong 
those who lay particular stress on geometrical intuition, not In pure geometry 
only, but in all branches of mathematics. What Benjamin Fearce has called 
"geometrlzlng a mathematical question" seems to express the same Idea. 

Klein ranks himself to the logicians and Intultlonlsts. and possesses the 
power and ability of both. The main feature of this combination lies In the 
•TeBneil intuition." ReQued intuition characterizes the most miccessful 
mathetnatical schools of the present, and does not properly mean intuition as 
It Is required tor an artisan or a draughtsman. The latter, or the naive in- 
tuition, la not exact, while the reSned Intuition Is not properly Intuition at 
all. but arises through the logical development froni axioms considered as 
perfecll.T exact. Not all mathematicians have this point of view, what 
might be explained by the fact that the degree of exactness of the Intuition 
Of space Is different in different Individuals, — perhaps in dlDorent races. 
Klein points out, as if a strong naive space'ln tuition were an attribute pre- 
eminently of the Teutonic race, while the critical, purely logical sense is more 
fully developed in the Latin and Hebrew races. 

But In general the henrlstlc value of the applied sciences aa an aid to 
discover new truths in mathematics is at present more recognized than ever 
before. Besides the greal importance in technics on other applied BClencea 

' of mathematics, the henristlc method is the mosi successful in pedagogics. 
Ad education which develops in the student a strong intuition produces, as 
the blstor}' of pedagogics shows It, the best results. It was one of the first 
jirlnclples of Festaloiul. and is useful as well In the higher as En the common 

-schools. The Incomparable success of the lectures of the great mathematician 
Stelner was due to this method. Steiner himself had such an unusual in- 
tuition of space that It was easy for him to make the most dlOlcult construc- 
tlona of descriptive geometry by imagination, and to see clearly before his 
powerful mind complicated geometrical configurations. That a strong tntu- 

iltlon is of a general value may be stated by the same Stelner. Whenever he 

-Tislted an art exhibition artists and experts were surprised by his quick and 
corrfwt criticism. It look him ouly a glance on a person to not forget her 

People generally believe that Intuition, like fine arts, must be bom with 
•Joacertaln sense, and only to a certain limit. 
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EJucatlan and IralnlDK, however, can produce a good deal of what Is call^ 
ability and art in common life. 1 shall give an example which may eugseat 
a teet for the quality of ihe naive Intuition of a person. Most of the people 
that look at a tree (hlnk It to be a very simple object of art. If they would 
shut their eyea aT the moment of Ihia iDtultloD, and try to Imagine exactly 
the tree which Ihey ]uat were going to aee, they would And out how strong 
their intuition was. Even representanls of the purely analytical school 
would be surprised after this test. Thus, it is the aim of Ihe leading mathe- 
maliciaus of the present to proceed from the naive intuition to the refined 
intuition, i.e., to combine the critical power of logic with the useFulnese of 
Intuition. 

When I was in Zurich, an eminent ma thematic Ian. who Is now in (Sermanr, 
lectured on ihe theory of (unctionB; but bis treatmact of the subject was 
purely analytical. One day a eiudent showed him a short geometrical demon- 
stration of one of his theorems. The professor looked at it. and said: "This 
eeeniB to be a very elegant prove, indeed, but I am sorry to say that I cannot 
understand K— I am not a geometrician." However valuable tho«e leclurefl 
have heea, auch a, one-aided standpoint cannot be taken any more. One- 
Bidedness must disappear. 

The question now arises as to how produce a stronger intuition. It has 
been answered many times with more or less success, and by the most promi- 
nent educatora. According to their statementa, the only way is a thorough 
course in what is called mathematical graphics. 

From what has been aajd before it will be understood that we define 
mathematical models in the most general sense. I.e.. as geometrical figures 
and conhgurations, and mathematical models In a narrower sense as geo- 
metrical and mechanical models. AH these objects serve the one educa- 
tional purpose to rellne the intuition, and thereby the efficiency of applied 
sciences, or technics. Now I will proceed to what might appear Orst Irom 
the title of the paper, namely, the geometrical models or geometrical means 
of Illustration. 

In the accounts of the Investigations of Euler. Newton and Cramer we find 
numerous figures. The Interest for the construction of models was first 
produced in France, where, under the inHuence and the example of Mooge, 
a great number ol thread models of surfaces of the second order, conoids 
and helicolds were being constructed. A further progress was made by 
Bardtn (1S&5). He had made cast models of stone-cuts, gearings, and many 
other things. His collection was greatly enlarged by Muret. These schemes 
were not appreciated by French mathematicians, while Cayley and Henrici 
(1876) exhibited in London mathematical models beaides other scientific 
apparatus of the universities of Cambridge and London. In Germany the 
construction of models received an Impetua, but after the aBaimllation of 
projective by deacriptive geometry. Plucker drew already in 1835 the shapes 
of the curves of the third order, and made in ISGS the firat larger collection 
Of models, consisting of models of compies surfaces of the fourth order. 
Klein added to it some more models of the same character. A special surface 
of the fourth order, the wave surface of crystals with two axes, was con- 
structed by Magnus In Berlin, and Soleil In Paris, in 1S40. Fiedler, in Zurich, 
is the constructor of the first model of a surface of the third order with tta 
27 straight lines. He constructed it In 186B. when he was a professor la 
Prague, and always used to have it suspended at the ceiling of bis study V 
parlor. Now this model ia a historical curiosity of the mathematical eoUi 
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tion of the Polytechnic of Zurich. Models of surfaces of the fourth order 
were made by Kummer from 1860 to 1870. His pupil-disciple, Schwarz, con- 
structed also a set of models, among which are minimal surfaces and the 
central surface of the ellipsoid. On the occasion of a meeting of mathema- 
ticians in Gottingen, a large exhibition of models was arranged, which had 
a great success. Thus, A. Brill, F. Klein and W. Dyck started the construc- 
tion of models in the mathematical seminary of the Polytechnic Institute of 
Munich in a systematic manner. Since 1877 more than a hundred models 
of all kinds have appeared there. They are not all intended purely for 
mathematical teaching, but also for the use in lectures on perspective, 
mechanics, and mathematical physics. As it is seen from this fact, higher 
institutionB of mathematical learning begin to put particular stress upon 
the collection of models as means of illustration. The value of mathematical 
models is almost inappreciable, because there are no other means that con- 
tribute more to a refined intuition. Collections of mathematical models 
will become, for the mathematical departments of the universities, poly- 
technics, and colleges, what the museums of natural his'tory are for the 
biological departments. 

* *i5 
♦> . 
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TUK I'EKIODM OF ROTATION OP MEBCURV AXD VEXUS, 

AND THE SATELLITES OF THE 

SOLAR SYSTEM. 

By E. Mlt.t-ER, Kansas University, Lawrence. Kan. 

Long ago, when our moon was in a plastic condition and the earth" 
tlon forced groat tidal waves of liquid or gaseous matter to roll over 
(ace. a marvelous effect was produced. The rotation period o( the moon was 
gradimlly brought into coincidence with the period ot her revolution. 

The principle Involved in such planetary interaction is known as the 
theory ot "tidal friction", and waa Orst announced to the world by the Ger- 
man philosopher, Kant, in 1754. But not until near the middle ot the nine- 
teenth century did It begin to play any important part In ostronomlcBl 
th^^ea. 



US, 



theocieB 



ILhis paper I propose to consider the Bynchronism of the 
revolution periods of the planets Mercury and Venus, and of all the satellites 
of th<! solar eyetem. baGing my nrgument upon recent aatronomical observa- 
lions. Up to the year 1889, no deBnlle period of rotation Itad been assigned 
to the planet Mercury; hut in that year the Italian astronomer, Schiaparetll. 
discovered from certain marks upon the surface of the pl^et that the revolu- 
tion of Mercury around the sun and his rotation upon hie axis nere coin- 
cident, each requiring a period of about 88 days. 

In the year 16GS, Domenlco Casslni, an Italian, eetlmated the period of the 
rotation ot the planet Venus at 23 hours and 21 minutes. Another observer 
placed it at 24 days, S hours; Sthroeter gave it a period of 23 hours and 28 
minutes; and others still put It at 23 hours. 21 minutes, and 22 Be(»)nd&. The 
first accurate observations upon Venus, made in this case also by Schlaparelll, 
with his splendid equipment, his unrivaled Italian skies, and his nnsurpassed 
powers of vision, have given us something reliable and definite, establishing 
almost beyond a doubt that Venus rotates in precisely the same time that she 
requires (o perform one revolution, that Is 224 days. T hours. 

Mercury and Venus, of ail the planets, are the onl.v ones that resemble our 
moon In their periods of rotation and revolution, and. Just as our satellite 
but one face towards the earth, so In like manner do our inner neighbors 
but one face towards their primary, the sun. 

"We can scarcely, indeed, realize, without some approach to dismay, 
physical condition of a globe turning always the same face towards the 
Orer one hemisphere, the perpetual glare of tmending day; on the other,' 
darkness without the hope of dawn." (Gierke.) 

Now Laplace's nebular hypothesis being accepted as fact, many millions 
of years ago. the nebulous ring out of which the earth and moon were formed, 
separated from the inner mass. The moon was, no doubt, a part of 
and is. therefore, as old as the earth. Both were intensely heated Itqi 
gaseouB substances, and the smaller exposed to the greater attractive 
of the larger, was pulled Into an orbit of revolution about the tatter, 
earth's tidal action upon the lunar substance, would, in the 
of years, gradually change the rotation-rate so aa to make It coincide 
period of revolution about the earth. A great tidal wave would 
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moon's surface in the diracUon of the earth, and at the same time another 
would be formed on the opposite Bide of the moon. As the lunar body cooled, 
in the lapse of agee, Ibere would result an elongated rigid mass, having its 
longest ajcls pointing always towards the eartL. Aa long as the moon re- 
mained in the liquid or gaseous slate, but contracting, and therefore increaa- 
Ing her distance from the earth, the trend towards a fined and final shape 
and fijted periods of rotation and revolution would he very evident. "The 
evidence for the efflciency in Ijringing about the actual conflguratlon of the 
lunar- terrestlai system" is not weakened by any contrary hypothesis. 

Acceptitig all of the foregoing with regard to the moon, namely, that mil- 
lions ot years ago our satellite was In a liquid, or viscous, or gaseous condi- 
tion; that its surface was swept by immense tides produced b<r the earth's 
attraction; that Its longest axis was made lo point always towards the earth; 
and that the rotation period and revolution period were forced into coln- 
nce: let us see whether the same things are true of other bodies in the 
solar system. 

The discovery of Schiaparelll has made known the fact that Mercury and 
Venus sustain the same relation to the sun that our moon does to the earth. 
The close proximity ot these planets to the sun when they were in a gaseous 
elate, and the tremendous tidal action of the sun upon their masses, shaped 
their destiny. But. passing to the earth, a dllTerent order of things, that Is, 
a different law. must have been In operation. Our planet turns In one year 
Its entire surface to the sun; her rotation period is not synchronous with 
that of her period of revolution; and her longest axis does not point toward 
sun. Somewhere, then, between Venus and the earth, is the dividing line 
outside ot which the sun's power Is so much diminished that earth and all the 
other outer planets, have their periods of rotation and revolution, none coin- 
cident, and their entire surfaces are exposed at some time in their respective 

rolutions to the sun 'a rays. 

But how is it aa to the satellites themselves? We know the condition of 
our moon and her relation to the earth. 

In lan. Mars was discovered to have two satellites, the outer one at a dis- 
tance of 14,600 miles from the center of the planet, and the Inner distant only 
6,800 miles. Now, these distances are In comparison less than the distance 

our moon from the earth, and the satellites themselves being acted upon 

a leas degree, on account of distance, by the solar attractive power, are 
controlled by the comparatively nearer and therefore greater power of Mars. 
,Tbe fact. too. that the diameter of the larger or inner Bateiille does not exceed 
'18 miles, and that of the outer H miles, makes it more than probable that the 
Martial tide-raising power exerted upon these liltle bodies roust compel their 
rotation and revolullon periods to coincide, and their longest axes to he 
directed towards Mars himself. 

The action of the satellites of Mars upon each other may to some extent 
modify the relations between the periods of rotation and revolution, but 
owing to their proximity to their primary and his great size as contrasted with 
theirs, this modlQcation must he dwarfed into Insl^lflcance. 

«t us now pass to the consideration of the satellites of Jupiter. In the 
»ni1>er niiralier of Astronomy and Astro- Physics, appears an article "On 
.... i,Ko,.,..,,,|(inH of the Satellites ot Jupiter." hy W. H. Pickering, of 
laiory, Arizona, From that article I quote the following: 
:\ that some astronomers are still doubtful about the accuracy 
V nr, . I. . linns BWdtninatlieMbodim (Jupiter's satelUtes) In 1892, 1 will 
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describe one made npon September IS of tbe present year (1894), which la, I 
Uttnk, of iBterest for several reasons. At 16 hours 34 minutes, the I8'lnCh 
Braaheoc lelescope Ehowed that, the first and third satellites were very near 
together, aod that both of them presented etoogated discs, the eloDgations 
being nearly at right angles to one another. The secood and fourth satellites 
were aiso slightly elongated, but in different directions. The 12-inch Clark 
telescope was then turned upon the planet, and tbe otiservationB repeated 
without dlSculty. I went next to tbe 6-lnch Clark, and was surprised to find 
that with a power of 400, not only the elongations of the hrst and third were 
easily seen, hut even that of the fourth could be detected. 1 especially noted 
that the elongations had precisel; the same positioD angles retativelr to each 
other as In the larger instruments." Again, "since the elongations occarred 
tn different directions for the different satellites, the appearance clearly could 
not be due to atmospheric conditions, or to the eye. Since identically tbe 
same appearance was seen in three different telescopes, it could not be Instra- 
mental; and, finally, since the elongation has been seen at different times 
by at least half a dozen different persona. It cannot be a permanent Idlosyn- 

The elongated forms of the satellites of Jupiter, referred to by Mr. Picker- 
ing, can be accounted for on the tidal theory: and if such be the fact, in all 
probability their periods of rotation and of revolution must be coincident, 
unless the third and fourth satellites are at a distance from Jupiter propor- 
tionally greater than Venus Is from the sun, or our moon Is from the earth, 
the masses of Jupiter and his satellites being taken at their estimated values. 
The difflcnliy that presents Itself with regard to the elongations of the first 
and third eatellltes "being at right angles to one another" can easily be pal 
out of the way. when we consider the many different relative positions of the 
saLellites and Jupiter as observed from our earth standpoint. Tbe new Inner 
satellite discovered by Mr. Barnard, of Lick observatory, will, of course, pre- 
sent no difficulty, if my statements with regard to the other aatellitee be 
allowed. Although Mr. Proctor says that "there are reasons for believing 
that tbe moons of Jupiter are (not all of them, at any rate) In tbe same con- 
dition ss our moon", and that "changes of luster occur such as cannot be 
wholly explained by the rotation of these bodies on their axes, either like 
our own moon once la each circuit around their primary"; yet. "if the age of 
Jupiter's satellites corresponds lo that Of our own moon, the retarding tidal 
action caused by a planet whose mass is lilS times that of the earth must have 
brought about a synchrontsm between the rotation and revolution periods 
long ere this." The elongation of each of the four outer satellites discovered 
or observed by Mr. Pickering, tbe proiimity of all of them lo their primary, 
and tbe comparative masses and densities of the members of the Jovian sya- 
tem. all point unmistakably to the correepondence of the rotation and revolu- 
tion periods of the satellites respectively. 

In like manner It may be affirmed that the satellites of Saturn, Uranus, and 
Neptune are controlled. 

Tbe perturbations produced among the satellites of the major planeta upon 
one another are not sufficient to destroy the validity of a general law such ns 
has been outlined In the foregoing. 

Wa have no reason to discredit the coocluslons of Schlaparelll. lor they are 
raeocniaed as the best that have ao far been reached. As the force of gravity 
vwiea Inversely aa the squares of the distances, and directly as the product 
ol tbe nusee of the attracting bo<lies, a glance at the following r 
show the scope of the law we are attempting to unfold: 
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(a) The sun, at a dietance of 67,000,000 miles trom the planet Venus, and 
with a mass 42&.D00 times as great aa that of the planet, has. accardtne to 
SchlaiHirelll. forced the rotation and revolution periods of the planet to be 
coinddent. 

(h) Beyond Venus, away from the sun. the latter body falls to produce ft 
like result upon the olher planets. 

<c) The earth is 238,000 miles from her satellite, has a mass SI times as 
Breat. and the two periods are coincident. 

Id) Jupiter's first and second satellites are In the same relation to tb*lr 
primar; that onr moon Is to the earth. 

Jupiter is 1J6T.000 miles from his outer snlellite. has a mass 42.1SO.000 
time«»s great, and has given to tbe satellile an elongated or ellipsoidal form, 
a result of the tremendoua pull of the planet upon tbe Former plastic con- 
dition of the satellite. It must follow that No. 4 baa motions Just as the first 
and second have, and always shows the same face to the primarv- 

<e) The distance, mass, and gravitation relations of the third and fifth 
Jovian satellites, and of all the moons of Saturn. Uranus, and Neptune, being 
subslttntiallr tbe same as those of our moon, it is safe tn say thai their rota- 
tion and revolution periods are coincident, and 'hey never show but one face 
to their primaries. 

Whatever we may think as to the moon's past, and however long we may 
euppuse her period of rotation lo have been when she started on her career 
aa an Independent body, the tact that she turns the same face constantly 
towards us, tells us of long stretches of lime, in her history, that must be 
measured by mlllioiiB of years. And upon the hypotbesis that millions, and 
perhaps tons of millions, of years ago, the mooo was a mass of liquid or gas- 
eous matter, and that In Ibis condition, she was exposed during all those ages 
lo the earth's pull or attraction, it can be easily seen that the period of her 
rotation and that of ber revolution would lie gradually forced Into coincidence. 

Anil so, wlien we conaider the facts already established concerning ail tbe 
•aleltII«B of our system, as well as those pertaining to the movements of the 
planets Mercury and Venus; when we consider the law of gravitation, the 
masses and the distances of all these bodies; and, further, when we uadei^ 
stood the meaning of the observations of Schlapareill and Pickering, we 
must conclude that tbe modern theory of "tidal Iricllon" when applied to 
the OAtelUtes, is true. 
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THE XEW WATEK-SUrpLY OF THE UMVERSITY 
KANSAS. 

By E. C. MUBPHY. Lawrence. Kan. 

Crom ihe opening o( the Uolverelt; ol Kanaaa. In 1S66, until the c 
tion ot tfae Lawrence city water-works, In 18ST, the water supply of the oai- 
veraity eoOBlHted ot the rainfall en the buildings, stored In cisterns. From 
the cisterns It wae pumped Into tanks near the top of the buildings, from 
whence It was distributed. 

From the last-named date to Eteceniber, 1S94, the water, ejc*pi that (or 
drinking purposes, had been supplied by the city water company from the 
Kansas river. It was necessary to pump a part of this water into the tanks. 
as the city pressure ia not sufflcienl to force the water to all parts of the 
buildings. 

In the summer of 1S93 the water company stopped pumping on account 
o( dlBlculty with the city, thus cutting oft the water from Ihe university for 
alK>ut a week. This fact, together wttb a desire for a less expensive supply. 
led the regents lo seek another source of supply. It was believed that the 
low ground south ot the university would furnish sufficient water, and so a 
lot 50x127 feel, about 800 feet from the engine-house, was purchased. 

Two wells and an Intercepting tunnel were constructed. One well is 10 
foet lo diameter and 40 feet deep: the other, which la 25 feet from It, is 6 feet 
la diameter and 30 feet deep. The tunnel, which le 125 feet long, connects 
the wells and extends east and west parallel to the surface slope. Its center 
Hue is 27 feet below the surface of the ground. The wells are lined with 
rock. Ihe tunnel Is filled with rock. 

The material through which the wells pass la alluvium, consisting mosUy 
of clay, nne sand, and "aoapstone." The latter layer la 30 feet below the sur- 
face. The bottom ot the tunnel rests on It. and the large well extends 10 
feet into it. 

The water Is pumped from the wells into tour tanks in the buildings. Uie 
I combined capacity of which Is 5,600 gnltons. 

The pump is ot the rotary type, makes 400 revolutions per tnlnuie. and 
as a capacity of 100 gallons per minute. It is 24 feet below the surface of 
the ground In the large well and Is under water a part of the time. It ts 
worked by a 714 horse-power electric motor. 

The water is clear and ot good quality, as shown by the following Cbemleol 
Knalysls, made by Mr. H. P. Cady, In the university chemical laboratory; 

fans per 
luo.uoo. 

Sodium chloride 3.09 

Silicon dioxide 1.40 

Ferric oxide 4S 

Calcium sulphate 10.62 

Calchim carbonate 14.58 

Magnesium carbonate 4.51 

Total 34, 

The capacity of the plant has not been fully tested. 




TWEyTY-SEVENTH ANNUAL MEETING. 99 

supply the ever-increasing need of the university, it is the intention to sink 
more wells. 

The total cost of the plant is about $1,000. The cost of operating is very 
little, as the engine used for running the shop machinery supplies the elec- 
tric motor with power. 
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HARMONIC SERIES. 

HARMONIES OF THE CHEMICAL ELEMENTS. 

By B. B, SMYTH. 



movemenu, oi ,. 

the anding V^^rf 

Ine what I>M^^^| 

and In tli^^^^| 

:, reauUing in | 



E 

^^^^^^H Tbe development of harmonic torms from arithmetical and figiirate 
^^^^^^Bftnd the study of harmonical aeries In the phyllotactic arrangemeDt of leaves. 
^^^^^H-.Ma1eE. ell*., oC plants and their truii^; In the waves, tones, and velocities of 
^^^^^^^ music, llgbt, and electricity; in the dislances. weights, and 
^^^^^^ Che planets and their satelJltee: in organic chemistry: and the Qnding 
^F harmony e\erywhere in nature has ted to researches to determine what 

^^ raocy there should be In the constitution of the primary elements and In 

^m respective properties. 

^M Earliest researches were happily made In wTong directions, resuUing 

^1 negmlve knowledge, which serves as a lamp to poEitive linowledge. Tbe 

^^ atomic wi^ights of al! tJie elements were first resolved into tbelr prime factors. 

^^^^^^ With a view to determining a relation tietween tbeir weights and valences. 
^^^^^^LTbe resttlt was generally negative. 

^^^^^^K One dllhcnlty lies in tbe (act that a alight error in tbe determlnaUon ot 
^^^^^^r tlie atomic weight of an element would lead to a conclusion entirely erroneons. 
^^^^^^ For fi.stance. tbe atomic weight of gold Is ofien given as 197. It is also 
sometimes given as lt>9. Each ot these is a prime number; and If either 
were correct, and the atomic weights were in exact multiple proportion, gold 
could have only one valency, namely mouovalency. But gold Is also irivalent. 
Tet the factor 3 does not enter Into either ot these numbers. It the atomic 
weight were shown to be 198. then the metal might he divalent or even besa- 
vateut as well as trivaient. 

In a few cases (as. for instance, Ca 40, Cd 112, and Hg SOO. which are diva- 
lent, Al 2i, Ga 69, and Sm 150. which are Irivalent; C 12. and Tl 18, which are 
tetravalent: As 75. and Sb 120, which are pentavalent; Mo. 98, and U 240, 
which are heiavatent). the atomic weight appears to be in multiple propor- 
tion to the valency; but in most cases there Is no such concordance. If this 
wore true, N 14, Fe 56. and Sn 119, should be heptavalent; and Ca40, Mn 55. 
Br hO. Te 125, Sm 150. Tb ISO, Pt 195 and Hg 200 should be pentavalent. Sim- 
ilarly, O le, Ca 40, Br SO, Sb 120. Th 160 and Hg 200 should be tetravalent if 
not pentavalent. 

This is a Geld that has been worked over thoroughly by many eminent 
chemists in the last forty years; yet at this late day there are golden grains 
to be garnered even by a mathematician; and, whether new or old. these 
Ideas are presented to show tbe harmonies that exist In the constituent 
properties of the several chemical elements. 

On thee? charts I have arranged the elements In octaves as done thirty 
years ago by Newlands. and much belter done four years later by tbe Rus- 
tian chemist MendelSett. that being tbe most rational method yet devised for 
a classificallon of tbe chemical elements. The arrangement of Dr. Charles 
g)(ee|p puimer, of the University of Colorado, is an admirable oue, and 
Improvement over that ot Mendel6eff. I have, however, modified th 
rangement to some extent to accord with recent discoveries in Inorganic 
istry. 




Arrowing to tb?ir speciSc gravities, tbo elements, after the first two ' ^^^| 
octavee. are arranged Id becdecadea. In Uie first two octaves the specific ^^^| 
graviUee iacrease in a general way to the middle Of eacb octave, then de- ^^^| 
crt-ase lo the end. The common difference in the atomic weights of these ^^H 

nlnrly to the middle of each hecdeeade, then decreases similarly to the end. ^^^| 

The common dlfTereoce In atomic weigbte Is 3. Irregularities In atomic ^^^| 

weight do not change this mean until the fourth hecdeeade, where there ^^^| 

L a»ems lo he a slight reduction. ^^^| 

I Each hecdeeade consistH of two full octaves, an accrescent. In which the ^^^| 

P ftiKcitlc gravities of the several succesaive elementa increaee to the end of the ^^^| 

octave: and a decrescent, in which the apeclllc gravities regularly tall off from ^^^| 

the beginning of the octave to the end. ^^H 

The Di-st table contains an additional— -a hypothetical— octave, containing ^^H 

the one element hydrogen. Whether this octave shall ever be fliled through ^^H 

(ulure discoveries, or by placing therein some of the elements already known ^^^| 

and wrongly placed in aome other octave, remains to be seen. ^^^| 

The atomic weigbia are, unless otberwiae specified, as published by Dr. ^^^| 

F. W. aarke, chief ch«miat U. S. geological survey, January 1, 1891. ^^H 

Hydroobn (HrPOTHirricAi.) Octave. ^^^| 
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BetWMU) Boron and Oarhon iaa half-step or minor step; between OxygMi anJ 
Inorine is a step and ii hnlf <ir major step. There is room lor nn ndditiimal de- 
■IBtlietweeR O and F: I'lmibly rojm fur elements with C and N. 

lb ami Gluciniiiii apem lo differ widely in some res pceta from the re.juirn- 
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mentfi of the positions they occupy; but in the absence of positive knowledge, 
they are allowed to remain in the series as placed by Mendel^eff . 



Sodium Octave. 
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The differences in atomic weight between Na and Mg, between Al and Si, and 
between P and S, are minor steps; the differences between Mg and Al, between 
Si and P, and between S and CI, are major steps. They recur regularly. 



Potassium Hecdecade. 
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Ni and Co appear to be doublets or twins. So, also, appear Mn and Fe. They 
are complementary to each other. Ca and Se are each one side of its systematic 
position. Their complementary elements are yet to be discovered. 
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Detvreeu Ca and Bft is a inH.]or step: between Ba and La is a minor step; 
Ce and Nd appear to be twins: otherwise Nd ts superBuoua. 

The entire becdecade needs revision. The flrst four elements, whose spe- 
cidc gravities have been carefully determined, appear to have their atomic 
velghts too high to eorreBpond with their specific gravities. Especially Is 
this true of Barium. It the harmonic series of atomic weights were In- 
crenaed tbree units, La would he the only element outside the limit of va- 
riallOD. Barium would then correspond exactly as to its atomic weight and 
«p«e!flc gravity, owing to the recent redetermination of the atomic weight by 
Richards. Care was taken In tbis redetermination to eliminate all lighter 
metals ol tlie same group, aa Ca, Sr, etc.. Effort should now be made to 

|a|iutta from Ba. La. and Ce, the heavier metals, II. Ill and IV of the 
This Bbould bring them within the harmonic law. 




«ppi 
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The rest of the becdecaJe is arranged Bimply according' to Ktomlc welgbt. 
The valency cutB na figure In Ibe case. Tliey are all represented as trtvaieot. 
It is inconceivable that all the elemeots of a bccdecade «<cept the first two 
>uld be irivalent. None of them correepoDd wltb the apeclflc gravlUeg 
{ oppoBiic to B-bioh they are placed. The specific gravity of Davydium (9.391 
would show that it belongs, not where it is placed but further down the ecale. 
The other properties, as valence, brittieness. melUng poiat. electrical status, 
spectral lines, transparency to certain forma of radiant energy, etc., must de- 
termine its position. The same Is tnie of the other elements. 
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In all this becdecade the atomic weights as determined seem_to be too low to 
correspond with the specific gravities. This is especially true of Tungsten and 
Osmium. 
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Not enough is known of thia hecdecade to know whether the coiomon differ 
ence in atomic weighta is 3, 3J4, or i ; nor whether it is a hecdecade of two 
octaves or something else. Whether the limit of chemical elements is reached 
in this hecdecade, or whether they continue indefinitely to increase in atomic 
weight and specific gravity as more new elemente are discovered; or whether 
they will all at last be resolved into still simpler forms, remains for the future (( 
tell. 

I here present two graphic charts showing the curves of specific 
ranged first by hecdecadea, second by groups, 
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Ob Is excessive and not a fair average. Ob may contain an uniliscavered ele- 
ment (Th VID of BtUl higher atomic weight and speciBc graTily. The curves, 
however, are calculated on an increase of 33'/^ per cent, for the culminating 
vanu ibus: KVin. 9.09; RbVIII. 12.12; CbVIII, 16.16; and AuVlII, 21.55. 
This places Co 1 per cent, below and Ir 1 per cent, above the culmination. Ac- 
cording to this calculation, if there were an element at Th Vin Ite specific 
gravity would be 2S.T3; Imt. according to those that already exist, as Co. Rb, 
and Ir, in which the rate oF increase is 34^ per cent., the specific gravity 
would be 29.25. In the case of the twin metals, Nl. Pd, and Pt, Btanding with 
Co, Rh, and Ir. at the culmination of the curves, the variation is so slight It 
need not be taken Into account. 

The average rate of Increase In specific gravity of the several successive 
mbers of each of the accrescent octaves, while not uniform, is approxl- 
iiely 36 per cent. The decrease in specific gravity of the several succea- 
e members of the decrescent octaves averagea 13^ per cent., or, computing 
twckward and upward from the lowest element Id each octave, the increase 
le 15 per cent. 

Ther« are eight groups in the accrescent octaves and seven In the decree- 
««Ut, fifteen Id all. The rate of increase In specific gravity in the several 
elements of each group in the accrescent octaves is strictly 32^ per cent. 
TTbe members of the Thorium octave are an exception; the increase Is only 
15 per cent. The increase of specific gravity in the several elements ol each 
£roup in the decrescent octaves is 2S per cent. The Thorium hecdecade Is no 
ixceptlon; there are no known elements In the decrescent octave of the 
'^tiorlum hecdecadai series. Henc« there la no detrescent octave; and the 
enn hecdecade Is eimpty used in this case for convenience and comparison. 

UaBMONIES dp the HBCDECAt>ES. 

Tbft atomic weights, while not strictly a uniform arithmetical series, are 
lovertheleas barmonic to a degree. Like the tones in music, there are whole 
ii^ps aud half steps, major steps aud minor steps, as already shown, and 
jccaalonally doublets or twins. Perhaps when all the elements In nature 
3uive been discovered, there will be a "chromatic" series In each octave. That 
atomic weights are harmonic is readily shown by placing them in the 
MoTTD ot a square, thus: 

PoTAssiiM Hecdecade. 238,9 
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Bealttes the sums in the margin, obtained by addition of the UneA, eol- 
umDB. and diagonals, we obtain the tollovlng sums trom this square: Th« 
tour corners, K, Mn, Cu and Br equal 23T.T; the central square, Cr. Tl. Ge and 
Zn equal 237.7; parallelograms. 5e. Fc. Co and Ca equal 234.3; Ga. As, Sc 
and V equal 23)1.4; diagonal quadrats, Ga. Fe, V and Co equal 23S.8; As, Se. 
Sc and Ca equal 238: rhombs, K, Ge, Ti and Br equal 239.4; Mn. Zn. Cr and 
Cu equal 236; rhomboids. K. Sc. As and Br equal 238.1. etc.. etc. In all o( 
these sums the greateet Is 230.7, and the least ia 233.6, a difference of 6.1, 
equal to 2^ per cent., or 1% per cent on each side o( a fixed mean. 

By rejecting fractions and bringing Ca within the limit of variation and 
changing slightly the elements in the third column, we obtain the following; 

237 
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Here It may be seen that, though the atomic weights are not a 
metica] series, all sums, talien as before, are equal, showing that the aeries Is 

harmonic. 

A similar result la obtainable from a similar placing of the atomic weighta 
of the Rubidium hecdecade, thus: 
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le greatest sum in this square is 422.7; the least is 416.6. The differ- 
is 6.1, which is 1.4 per cent., or less than three-fourths of one per cent. 
:her side of a fixed mean. 



Cesium Hecdecade. 
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le Cesium hecdecade similarly arranged gives results in which the 
»t differences are less than one-half of one per cent, on either side of 
d mean. 



Cesium Hecdecade. 
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rearrangement of the elements of this hecdecade, so as to separate Nd 

Ce brings the results so nearly equal that the square is almost per- 

harmonic Addition of the corner and central squares, the parallelo- 

"*tB, etc., scarcely increases the variation from a fixed 
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In the gold hecdecade there are only ten elements. The square must be 
filled up with the atomic weights of six unknown elements, thus: 
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Thus arranged, the gold hecdecade forms a square ihore perfectly harmonic 
than any of the lower hecdecades. 

It should be easy, from a study of these hecdecadal tables and graphic 
charts to predetermine the characteristics and properties of any element 
before its discovery with a greater degree of accuracy than could have been 
done by Mendel4efr*s octaves. I confidently await such discovery. 
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A DYIXG BIVER. 

By J. R. MEAD. Wichita. 



iBt&iea government. When the county 
dered, loavlDg a river bed of 800 or 1.20 
general government, and to some extei 
highway or travel and trafflc until the cc 
nf its water, and exterminated the millii 
life which once grazed' 
thirst in its ripping 



fas surveyed Its ban ha were raean- 
feet in width ae the property of the 
the river was used In Kansas as a 
ling of the white man. who robbed it 
E of bison and other forms of animal 
the t>ordering luxuriant meadows and quenched their 
era. The writer's observation of the rivers of Kan- 



s only extends back to 1S59. At that time, and until some years after the 
■ettlement of the country, the Arkansas was a river In fact as well as In name, 
usnally flowing from l>aak to bank. From Mr. William Mathewson. a noted 
plainsman, I learn that as early as 1852 boats were bnllt at Pueblo. Colorado, 
wbieh mountain traders and trappers, sometimes in parlies of 15 or 20 
tu one boat, with their effects, floated down the switt current of the river 
10 Arkansas, and from ISTO to 1880 boats were built at Wichita to descend 
the river, some propelled by steam; in one instance two young men built 
a boat at Wichita and navigated river and gulf to Florida. 

[ that time the river had apparently pursued' its accustomed way un- 
changed tor centuries; it had well-deQned banks, with a njdth of 800 to 1.200 
feet, the river very seldom oversowing the valleys, but a few feet higher 
than Its level. From the state line up to the present county of Reno heavy 
timber fringed Its banks. Occasionally the river was a dry bed of sand above 
the mouth of the ever-Sowiiig Little Arkansas for a couple of months In the 
ill. The country adjacent to the Arkansas on either side (or many miles 
I underlaid by a bed of sand In which the waters of the river disappear 
In a season of drouth, except in deep boles which were below the level of the 
underflow, Flah gathered in these boles in great numbers, and herds of 
buffalo traveled up and down the sandy bed hunting for water. Suddenly 
the sandy bed would again become a river, the rushing water coming down 
with a front of foam two or three feet deep. The river was dry in the falls of 
J and 1865, In 1S67 came a great flood; the river was hank full all the 
son, and overflowing the adJoiulDg low valleys. Indians crossed their 
(amilles in tubs made of a single buffalo hide, and swam their horses, and 
the writer saw a lour-mule team and heavy freight wagon swept away by the 
swift current. But little sediment was deposited on the overflowed lands. 
but the boiling, rushing water was constantly moving the sandy river-bed 
towards the Gulf. There was no opportunity tor the formation of islands; 
the eand Ijars were constantly changing and moving down stream. 

Before the settlement of the country the bordering plains were tramped 
hard and eaten bare by innumerable buffalo, allowing the rainfall to speedily 
flow Into the ravines and creeks, thence to the river as from a roof. The 
breaking up of the soil consequent upon the settlement of the country allowed 
the rainfall lo soak Into the ground, and the river soon ceased to carry Its 
usual volume of water, not noticeable until about 1S80. In addition to this. 
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i in-lgattug ditches were dug In wesCem Kanaaa and In Colorado, 
sufficient at the present time to divert tbe entire water ot the river to tbe 
thirsty plains. Thus for the past 10 or 15 yeare we have observed the evolu- 
tion of a great river Into a sandy waste or InsigniQcant Etream, Nature has 
imilertaken to aceommodate itaell to the changed conditions. Tlie once mov- 
ing sandbars become fixed, and are speedily covered with young cotton- 
woods and wUlowB from seed sown by the wind. They grow rapidly, bind- 
ing tbe soil with their roots. When a freshet occurrs It ie not ot sufficient 
duration to undermine and wash away tbe embryo Island, but deposits sev- 
eral Inches ot mud and sand among the young trees; these thrive and grow 
rapidly. The wind blowing the sand from the dry river bed aids in building 
up the island. By the time another freshet comes down the islands are 
Drmly estabilBhed. soon become groves of timber, gaining in elevation and 
solidity each year. In time the upper end oC the tslanda become connected 
with the shore, forming a lagoon, which soon fills wilh a slimy, slippery, blue 
paste, deposited from the exceedingly muddy water coming down the river 
in late years in time ot Bood. In drying, this mud becomes a tough, sticky 
clay, known locally as liardpan or gumbo. This process explains the spots 
and streaks ot this substance found in the Arkansas valley. An illustration 
of this formation can be seen at the mouth of the Little Arkansas river, 
where formerly was a long, narrow lake ot considerable depth and ot pure. 
clear water, tbe wintering place for huge cat, buffalo and other flab. By the 
diversion of the water of the little river into Cbisbolm creek, for milling pur- 
poses, this lake became a stagnant pool, into which the muddy water of tbe 
big river backed each time it came down in a Sood, where tbe sediment, set- 
tling to the bottom, tonoed b mass of so little consistency that an oar or a 
boat would pass through it almost as easily as through water; but after the 
flood had subsided, leaving it to solidity and dry, it became almost as firm 
as a rock and as tough as leather, not "adobe" soil, but "gumbo." Thus was 
destroyed tbe wealth ot molluscan life tor which our river was noted. The 
beautiful minnows, anodontas and margarlilnas have disappeared from their 
favorite home. 

During most of the year 1893 tbe Arkansas river above the junction of the 
little river has been entirely dry; below that point It is an Inslguitlcaat 
stream which a school boy can roll up his pants and wade across. In a com- 
paratively short time, in southern Kansas, timber will occupy the former Bite 
of the Arkansas river, through which will flow a. stream a tew rods wide. 

This wonderful change has been brought about by our so-called clviltzatiaa - 
within the last 15 years. Fortunate indeed are those who were permitted t 
behold the beauties of this valley and river when it was the home of t 
Indian and buffalo — Just as God made it. 
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By J. R. MEAD, Wlclilta. 

The rutted grouHe, Biiiiii^'i umbrthi* (Linn,), commonly known as the 
"pheasant", and in the New Englaiid stales as "partridge", Is one of the most 
widely distributed n on -migratory birds of Ibe Uniied States, formerly com- 
mon In eastern Kansas. The writer has observed and bunted them from tbe 
hills ot Vermont to the western slope of the tlocky Mountains. 

They were among the first feathered Inhabitants of the timber noticed 
by the followers ot Capt. John Smith, or those who landed from the "May- 
Qover," Yet lo the present day Its habits are to most people unknown, and 
to oralihologisls a disputed question how their peculiar drumming sound 
is produced, once so commonly heard In the spring of the year in the timber 
bills and river bottoms, yet ko seldom observed, some claiming it was done 
by the bird running along a log aud striking it with his wings; others by bis 
beating a hollow log with his wings; and sllU others, including our lamented 
Culonel Goes, as expressed 10 the writer In course ot conversation, by striking 
their wings togeihpr.- 

None ot these la coi-rect. The drumming la produced by the bird stand- 
ing erect, inllatiDg bis lungs and body with air and then beating his breast 
wlUi horizontal strokes of his wings. The dniminlng is done bj- the male 
bird during the breeding season to attract his mates. No other bird has a 
simitar love call. It is peculiar, unique. 

My boyhood days were spent on my father's farm In Iowa, which included 
in imri the MisBisslppI river bluffs, covered with timber. 1 was an ardent 
hunter and student of natural history from the great book of nature. Pheas- 
ante were abundant, and eaily attracted my attention by their peculiar 
muffled drum, so difBcult for the unpractlced ear to locate. On several occa- 
sions 1 have lain for hours concealed within two rods of the log on which 
stood a pheasant in plain view, drumming at intervals of about 10 minutes. 

The male bird In that locality invariably selected a fallen log, free from 
llmhe, and usually destitute of bark or sap from years of exposure, lying In a 
Sroi'« ot saplings clear of underbrush or low limbs, affording an unobstfucted 
view In every direction, hut protected overhead from birds of prey. Each 
male bird had his log, which he occupied during April and May, and hither 
came the mother birds to meet their polygamous lord. 

The male drummed from daylight until about 10 o'clock, and again In the 
wen lc£— during cloudy days at intervals all day, and could be heard In the 
aileni woo'ds for halt a mile. There was no striking ot the log with his wings, 
DO striking ot his wings against each other, no boUow log. When Ibe Impulse 
came, which in the morning would be at intervals of about 10 minutes, the 
proud bird would stand as erect as possible to ils extreme height, almost lean- 
ing backwards, his breast prominent and nearly perpendicular, Inflating his 
lunga and body, the teatliers on his body lying close and compact, he would 
L the act of dying, and strike bis expanded breast rap- 
t three or four strokes at Intervals of about two seconds, then 
g until at the close, the drum beats were merged Into a con- 
laner> The paroxysm over, the bird would resume his ordinary 
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position, silent, motionless, listening, patiently awaiting the coining of his 
shy, timid mates. 

The hens sometimes came walking from a neighboring thicket, more fre- 
quently flying from a distance with such noiseless wing they would not be 
heard until they dropped on the leaves near by, quite in contrast to their 
whirring flight when startled by the hunter. 

In Montana, at an altitude of 8,000 feet, I^ have observed pheasants drum- 
ming from a fallen pine tree lying in a willow thicket while the snow was 
a foot deep, and the mating season continued until late 4n June. 

Let us preserve as much as possible of the facts in natural history we 
have observed, for by another generation most of our bird and animal life 
will have ceased to exist, except in such changed conditions they will retain 
'but little of their original habits. 
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AX ANN(tTATEi> LIST OF THE tUKItS FlM'XU NEAR 3IAN- 
IIATTAN. KANSAS, 

By D, E. LjVNTZ, State Aericultural College. 

The [ollowtag list of birds is largely based upon the reeulte at personal 
obnciTatlona made during the past 14 years. The birds Included have all been 
captured either by myself or oihera within the radius of a dozen mile's of 
Manhattan. No bird la included on my own authority unless I have either 
seen the bird alive under circumstaccea which llx its identity without doubt, 
or have handled properly authenticated specimens. A few are included on the 
authority of Dr. C, P. Biachly, to whom I am greatly indebted for the prlvtiege 
of verifying the identity of specimens in his coilection and for notes concern- 
ing them. 

The arrangement follows that of the Check-list of the American Oml- 
tholoslsts' Union. The asterislt (*) ifl preflMd to the names of birds known 
to breed here. 

1. Colyml)U8 auriius t.iQn. Horned Orebe. Migratory; rare, tncluded on 

the authority of Doctor Biachly. 

2. Colymbus nigricoills califoritlcus (Heerm.) American Eiared Grebe. Mi- 

gratory: not rare, 

3. PodilymbuB podlceps (Linn.) Pied-billed Grebe, Bommer rBsident: 
rare. Common in migration. 

4. Urioalor imber (Guun.) Loon, Migratory; not rare. 

5. Larue argenta.tUB smithBODlanus CoueE. American Herring Gull, Ml- 

eratory : rare. 

6. Larua delawarensis Ord. Ring-hiiied Gull, Migratory; common, 

7. Larus trankllnll Sw. & Rich. Migratory; not rare. 

8. I^rus Philadelphia (Ord.) Bonaparte's Gull. Migratory; rare, 

9. Sterna torsteri Nutt, Forsler's Tern. Migratory; common. 

10. Hydrochelidon nigra surinamensis (Gmel.) Blacii T«rn. Common in 

migration about May 1, 

11. Fhalacrocorax dliopbtis (Sw, & Rich,) Double-crested Cormoranl. Mi- 

gratory; common, 

12. Pelecanus erythrorhynchua GmeL American White Pelican. Migra- 

tory; common, 

13. Merganser americanus (Cass.) American Merganser. Winter sojourner; 

not common. Several taken. 

14. Merganser serrato Linn. Red-breasted Merganser. Rare. Included on 

authority of Doctor Btachiy. 

15. Lophiidytes cuciiilatus (Linn,) Hooded Merganser. Resident; rare. A 

pair talcen on Deep creeic late in April. 1S3Q, The [emale bad well- 
developed ova. 

li. Anas lK>schas Linn. Mallard. Resident; rare; In migration common. 

17. Anas obscura Gmel. Blacit Duclt. Included on the authority ot Doctor 
Biachly; but there la a probability ot error in identity. The specimen 
has passed from Doctor Blachly's possession, but was probably Anas 
fulvlgula maculosa (Senn.) Mottled Ducii. 

U. Anas Mrepera Linn. Gadwail. Summer resident; rare; 

RTBtloD. 



19. Anas amerlcana Gmel, Baldpate. Very oomtnon in mieration. 

20. Aaas carotlDensis Gmel. Greeo-wloged Teal. Abundant In mlsratH 
•21. Anas discore Linn. Blue-winged Teal. Summer resident; rare; abun- 
dant In migration. Tnice, in midsummer. I have come across the 
female of tbls duck with a brood ot young only a few days old, 

*22. Spatula clypcata (IJnn.) Sboveler. Summer resident; rare. Common 
in migration. Have seen them on Eureka lake In June in pairs, and 
they undoubtedly breed there. 
23'. DaQla acuta (Linn.) Pintail. Migratory; abundant. 

*2^. Aix sponsa (Linn. I Wood Duck. Summer realdent; formerly iromnion, 
now ralJier rare. Two neets Found, but I have not tHhen any egge. 

25. Aythya americana (Byt.) Redhead. Migratory; abundant. 

26. Aythya valllBneria (Wils.) Canvas Back. Migratory; some years com- 



27. Aj'tli>-a afflnis (Byt.) Lesser Scaup Duck. Migratory; ■ 

28. Aythya collarls (Donov.) King-necked Duck. Ulgralory; • 

29. Glaucionetta claoguta americaita (Bonap.) American Golden-eye. Mi- 

gratory; not common. 

30. Charitonetta albeola (Linn.) BuSe-bead. Migratory; sometiinea com- 

31. Brismatura rublda (WUb.) Ruddy Duck. Migratory; common. 

32. Chen hyperborea (Pall.) Lesser Snow Goose. Common In migration. 

33. Anser alblfrons gambeli IHartl.) American White-fronted Gooae. Mi- 

gratory; common. 

34. Branta canadensis (Linn.) Canada Goose. Migratory; abundant. 

lew remain during the winter. 

35. Branta canadensis tautchlnEil (Sw. & Rich.) HutcMns Goose. 

dan I migrant. 

36. Olor columbianus (Ord.) Whistling Swan. Migratory; rare. 

37. Olor buccinator (Rich.) Trumpeter Swan. Migratory; rare. 
•38. Botaurus lentlglnosus (Montag.) American Bittern. Summer residi 

not rare. No nests found. 
39. Botaurus exilis (Gmel.) Least Bittern. Migratory 
*40. Ardea berodias Linn. Great Blue Heron. Summer resident; common. 

Nest In communities in large trees along our creeliB. 
41. Ardea egretta Gmel. American Egret- Summer visitant. Have eeeo 
them only during August. 
*J2, Ardea viresccns Linn. Green Heron. Summer resident; common. 

43. Nyctlcorax nyetlcorai naevlua (Bodd.) Black-crowned Nigbt Heron. 

Summer resident In the state; rare in this locality. 

44. Grus americana (Linn.) Whooping Crane. Migratory. Sometimes 
In spring migration. 

Muell.) Sandhill Crane. Migratory; common. 
RalluE elegans Aud. King Rail. Summer resident; rare. Common la 

migration. 
RalluB virgiutauua Linn. Virginia Rail. Migratory; not common. Have 

seen them only in autumn migration. 
Porzana Carolina (Linn.) Sora. Summer resident; rare. Common In 

migration. 
Porzana jamalcensls (Gmel.) Black Rail. Summer resident; rare. 
lonornis martlnica (Llun.) Purple Galllnule. A single specimen, tlt6 

only record for this state, was captured April 14, 1893. 
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*51. Fiilica americana Gmel. American Coot. Summer resident; rare. 

Abundant in migration. 
53. Ph(ilaroi>UB tricolor iVlelll.) WIIsoq's Phalarope. Migratory; common. 
53. Recurvlmatra americana Gme!. American Avooet. Summer reaidBiit In 

western Kansas, Common here during migration. 
St. Pbllotaela minor (Gmel,) American Woodcock. Rare In this vicinity. 

Four specimene Been in a residence of 16 years. 
5q. Macrorhamphtis scolapaceue (Say.) Ijong'btlled Dowltcher. Migratory; 

Be. Mlcropalama hlmantopue (Bonap.) Stilt Sandpiper. Migratory; rare. 
Inserted on the authority of Doctor Blachly. 

57. Tringa maculata Vleill. Pectoral Sandpiper. Migratory; common. 

58. Tringa fuscicollia Vielll. White-rumped Sandpiper. Migratory; com- 

mon. 

59. Tringa minutiUa Vleill. l.*aat Sandpiper. Migratory; abunrtani. 

(iO. Ereunetes puallluB (Linn,) Semipalmated Sandpiper. Migratory; rare. 
Inserted on authority of Doctor BUcbly. 

SI. Toianiis meianoleucue (Gmel..) Greater Yellowlegs. Migratory; com- 
mon. The earUost aprlng arrival among our Llmlcolae. 

C2. Tetanus llavlpes (Gmel.) Yellowlegs. Migratory; common. 

63. Totanua solitarius iWils.) Solitary Sandpiper. Migratory; common. 

C4. Symphemia semipalmata Inornata Breivet. Western WlUet. Mlgra- 

*Q5. Banramia lomgicauda <BecbBt.) Bartramlan Sandpiper. Abundant 
summer resident. Begin laying about May 1. Are frequently killed 
by hunters during the nesting season, and even after tlie young are 
hatched. 
•60, Aclltie macularla (Linn.) Spotted Sandpiper. Summer resident; not 
common. .A.bUDdant in migration. 
67. Numenlufl longiroatria WUs. Long-billed Curlew. Common In migra- 
tion. 
6S. Kuraenius borealle fForet.) Eskimo Curlew. Migratory; common. 
69. Charadrtus domlnicus Muell. American Golden Plover. Migratory; 
rare. Inserted on authority ot Doctor Blachly. 
■70. Aeglaiitis vocifera (Linn.) Kllldeer. Summer resident; common. 
71, Aegialiiis ^emlpalmata Bonap. Semipalmated Plover. Migratory; 
rare. Inserted on authority ot Doctor Blachly. 
•72. Colinua vlrglnlanus (Linn.) Bob-white. Resident: abundant. 
73. Bonasa umbelliia (Linn.) RuSed Grouse. The Blue river is probably 
the weatem limit of the occurrence of this bird In Kansas. A pair o( 
the birds wintered on Cedar creek, some live mllea north of Manhattan, 
3 lew years ago, but were killed before the opening of spring by a 
farmer who had been espeoially urged to loo); after their preservniion. 
■74. Tympanuchus americanus (Reich.) Prairie Hen. Resident: common. 
Formerly abundant. Their growing scarcity is due In large measure 
to the burning of pastures in the nesting season. 
76. (Eitinct) .Weleagris gallopavo Linn. Wild Turkey. Common here 
when the country was flret settled. They have long since disappeared. 
iiiiiiNin Tii'i.-Tniira (Linn.) Mourning Dove, Summer resident; abun- 
■ ri:iiij- remain all winter In sheltered places near corrals. 
linn.) Turkey Vulture. Summer resident; common. 
' ■■■ iMnrrookiedgea along our bluffs. 
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. Elanoldea torncatus (Linn.) Swaltow-tBiled Kfie. Some ee&BonH ubnn- 

danl In summer, when they uiidoubtedly breed. Have bcbb ocnie 

about ID ye&re. 
I. CtrcuB budBOniuB iLinn.) Marsh Hawk. Resident; commoo. 
: Aceipiler veloi iWlls.) Sharp-shinned Hawk. Rather 

gralion. 
. Acclplter cooperi (Bonap.) Cooper's Hawk. Resident: but rarely 

In winter. 
:. Acciplter atricapilhis (Wlls.) .American Goshawk. Winter visitor: rar«. 
1. Buteo borealis (Gmel.) Red-tailed Hawk. Reeldent; 
. Buteo borealis calurua (Cass.) Wosiern Red-tail. A well-marked 

men of ibis dark western race has just been added 

of the Agricultural College. 
K Buteo borealis harlanl Itldgw. Harlan's Hawk. Winter rlsitanl: raxVk 
I, Buteo Uneatua (Gmel.) Red -shouldered Hawk. Resident: rare. In- 
cluded on authority of Doctor Blachly. 
'. Buteo Bwainsonl Bonap Swaineon's Hawk. Resident; not common. 
'. Archibuteo lagopus sanetl-johanBis (Gmel.) American Rough-legECKl 

Hawk. Winter sojourner; common. 
I. Aqnila cbryaaetOB (Liun.) Golden Eagle. Winter sojourner; rare. 
I. HallaetuB leucocephalus (Linn.) Bald Bagle. Formerly resident; now 

an occasional winter sojourner. 
.. Falco ruatlcalus Linn. Gray Gyrfalcon. Accidental winter visitor. 

single specimen was captured December 1, 1880, by Mr. A. L. Rudji 
!. Falco peregrinua asatum (Bonap.) Duck Hawk. Not common. 

only during spring migmtion. but It may breed. 
I. Falco colunibarius Linn. Plgeou Hawk. Migratory; rare. 
I. Falco aparverlus Linn. American Sparrow Hawk. Resident: commo^ 

They do good work in destroying the English spai 

and ought tu be protected. 
1. Pandlon hallaetus carollnensls (Gmel.) American Osprey. Summcar 

real dent: rare. 
>. Strlx praiincola Bonap. American Barn Owl. Resident; cm 

Took Q set of four eggs In August, 1S93. 
^ Aslo wilsonianus (Less.) American Long-eared On-1, Resident; 

S. ABfoaccipitrinos (Pall.) Short-eared OwL Resident; d 

}. Syrnlum nebulosum (Forst.) Barred Owl. Resident; 
often met with in winter, 

). Nyctale acadlca (Gmel,) Saw-whei Owl. Winter sojou 

I. Uegascops aaio (Linn. I Screech Owl. Resident: common. 

L Bubo vlrglulanus IGmel.) Great Homed Owl. Resident; common. 

J. Nyctea nyctwi (Linn.) Snowy Owl. Winter visitant; rare. 

1- Epeolyto cuDicularIa hypogaea {Bonap. 1 Burrowing Owl. One kilted 
west o[ town in March, 1H!^4, and reported to me by Mr. J. A. Plow- 
man, who Is well acquainted with these birds In their breeding 
range. In my opinion the burrowing owl Is to a great extent mi- 
gratory. 

5. lExiinct.) ConurUB carolinensla (Linn.) Carolina Paroquet, Not » 
lo be found. Formerly common in the heavy timber Just t 
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n.) Teilow-bllled Cuckoo. 
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•107. CoctjiUB errllirophthaliiiufi (WHbJ Black-billed Cuckoo. 

resident; not so rommon as the last named. 
•108, Ceryle alcyon (Linn.) Belled Kingflsher. Summer resident; 
"109. Drj-obaiea tHIosuh (Linn.) Hairy Woodpecker. Resident; common. 
•110. Dryobalee pubescene iLlnn.) Downy Woodpecker. 
111. Sphyraplcus varius Linn. Yellow-bellied Sapsucker. Migratory; rare. 

A singly epeclmen. captured by Mr. Louis Parker. 
113. OeophloeuE pllealua (Linn.} Pileated Woodpecker, Resident: rare. 

One seen by Ihe writer, and one In tbe collection of Doctor Blacbly. 
*]13. Melauerpes erythrocephaluB Linn. Red-headed Woodpecker. Summer 

resident; abundant. 
•in. Melanerpea carollnue (Llnu.) Ked-bellied Woodpecker. Resident; com- 

115. Colaptes suratus (Linn.) Flicker. Resident; abundant. 

116. Colaples eafer (Gmel.) Red-alia.tted- Fiiclter. Winter sojoumer; com- 

117. AntroetomuB vocifenis (Wila.) Wblp-poor-wlU. Summer resident; 

very rare. A slnele bird beard. 

•118. Phalaenoptilus nultaili (Aud.) Poor-will. Summer resident: common. 

•11». PhalaenoptiluH nuttalll nitldiiB Brewat. Frosted Poor-wUl. Summer 
resident; not uncommon. Three seta of tbe eggs of this new form 
were tak^n in this county by Mr. Bbeo Blachly. The first of these 
was necured for the roliection of Capt. B. F. GSobb (deceased), of 
Pewaukee. Wis., and is now in the public museum la Milwaukee. 
Another set is in the museum of tbe Kansas Agricultura! College. 

120. Cbordeiles vlrglnianua (Gmel.) Nigbttaawk. Summer resident; common, 

121- Chaetura pelagica (iJnn.) Chimney Swift. Summer resident; abundant. 

1Z2. Trocbilus colubria Linn. Ruby-throated Hummingbird, Summer resi- 
dent; rare, Ralher common In migration. 

123. Tyrannus tyrannua (Linn.) Kingbird. Summer resident: abundant. 

•124. Mjlarchus crinUua (Linn.) Created Flycatcher. Summer resident; 



"I2E. Sayornia phoebe (Lath.) Phoebe. Summer resident: c 
•136. ConlopuB virens (Linn,) Wood Pewee. Summer resident; 
*12%. Bmpidonai acadicus (Gmel.) Acadian Flycatcher. Summer resident; 
common except in dry seasons. Nest In colonies o( three or four 
pairs near together. 
128. Empidonaz puslllus tralllil (Aud.) Traill's Flycatcher, Probably sum- 
mer resident, but have been seen only In spring migration. Nests 
have been found in Marshall county. 
IZI*. Empidonax minimus (Balrd.) Least Flycatcher. Migratofy; not com- 

130. Olocoris alpeslris (Linn.) Horned Lark, Rare winter sojourner. 
■131. Otocoria alpeatria praticola (Hensh.) Prairie Horned Lark, Resident; 

132. Pica pica Iiudaonlca (Sab.) American Magpie. Very rare winter vlsl- 



133. Cyanocitts criatala (Linn.) Blue Jay. Reaident; abundant In a 
Only a few remain dorlng winter. 
I. CorvuB amerlcanus Aud. American Crow. Resident: abundant. 
I Dollchonyx oryzirorus <L!nn.> Bobolink. Migratory; common. In 
s [bey linger until aboul tbe first of June, and probably 
)liall]r remain to breed. 
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*136. Holotbrus ater (Bodd.) Cowbird. Summer resident: abundaqt. 
137. XanthocephalUB xanihocephaluB (Bonap.l Yellaw-headed Blackbird. 

Coiamoa in migration. 
"138. Agetalus phoenlceua fLina.) Red-wineed Blackbird. Sunnner resident; 

abundani. 
•J39. SiumellH rtiagna (Linn.) Meadowlark. Resident; not cc 
•140. Sturnella magna neglecla (Aiirt.) Western Meadowlark. Resld< 

abundant. 
*I41. Icterus spuriue iLlnn.) Orchard Oriole. Summer resident; abuni 
•142. Icterus gnlbula (Linn.) Baltimore Oriole, Summer resident: abundtl 
143. ScolecophagUB carollnuB (Muell.) Rusty Blackbird. Winter soji 






144. Scolecophagus cyanocephalue IWagl.) Brewer's Blackbird. Common la 

migration. Arrive in February or early in March. 
14£. Quiscalua qulscala aeneus (Ridgw.) Bronzed Crackle. Abundant ( 
mer resident. A [ew remain during winter. 

145. Carpodacus purpureus (Grael.) Purple Flncli. Migratory; rare, 
14T. Loxia curvEroetra minor (Brehm.) American CrosBblU. Irr^ular y 

148. Loxia curvlrostra strieklandi Rictgw. Mexican Crossbill. Irregi 

winter visitant: common. 

149. Acanlhis llnaria (Linn.) Redpoll. Wlnlei* visitant; rare. 

specimen taken by Doctor Blachly. January, ISSI. 
*150. SpinuB trlstis (Linn.) American GoldOnch. Resident; abanlant. 

151. SplnuB pinuB (Wfls.) Pine Siskin. Winter sojourner. Abundant ■ 

seasons, entirely absent in otbers. 

152. PlectropLenax nivalis (Linn.) Snowflake. Winter visitant; rare. 

eluded on authority ot Doctor Blachly. 

163. CalcariuB lapponicua (Linn.) Laptand I-ongBpur. Winter SOJodH 
abundant. 

154. Calcarlus ornatua (Towns.) Chestnut-collared txingapur. 
sojourner ; common, 

165. Poocaetes gramlneus (Gmel.) Vesper Sparrow. Common fn migration. 

16fl. AmmodramuB sandwichensis savanna (Wlls.) Savanna Sparrow. Mi- 
gratory; common. 
•167. Ammodramus eavannarum passerlnue (Wils.) Grasshopper Sparrow. 
Summer resident; abundant. 

168. Ammodramus leconteii (Auii.) Leconte's Sparrow. Migratory; ratb«r 



159. Ammodramus caudacutns nelsoni Allen. Nelson's Sparrow. Summer 
resident: rare. No nests found. 
•160. Chondestes grammacus (Say.) Lark Sparrow. Summer resident; aboD- 

161. Zonotrichla quenila (Niilt.) Harris's Sparrow. Winter sojourner; 

abundant. Remain from October to May. Latest record of occur- 
rence. May 23. 

162. Zonotrlchia leucophrys (Forst.) White-crowned Sparrow. Migratory; 

not BO common as the next form, 

163. Zonotrlchia Intermedia Rtdgw. Intermediate Sparrow. Migratory; com- __ 

mon. Arrive later than the last named. " 

164. Zonotrichia albicollis (Gmel.) White-throated Sparrow. 

Winter sojounwrj^ 
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*lGe. Splsella eoclalls (Wlla.) Chipping Sparroiv. Summer resident: common. 

187. Spisella pallida (Swalna.) Clay-colored Siiarrow. Migratory; abundant. 
■168, apiiella pUBllla iWIIb.) Field Sparrow. Summer resident; common. 

1G9. Junco tiyemallB (Linn.) Slate-colored Junco. Winter sojourner; abun- 

ITO. Junco hyemallB oregonus (TownB.) Oregon Jimco. Winter sojourner: 






MelOFpiza fasclata iGmel.) Song Sparrow. Rather c 
Journer. More abundant In spring migration. 

Melosplza tincalnl (Autl.) Lincoln's Sparrow. Migratory: c 

Helosplza georgiana (Lath.) Swamp Sparrow. Not ci 
In mieratSon. 

Pasaerella Uiaca (Merr.) Pox Sparrow. Winter sojourner; but i 
common in spring migration, 

Plpllo erythropbthalmus (Linn.) Towhee. Summer resident: 
A few remain tluriog the winter. 

Plpllo maculata arcticus (Swains.) Arctic Towhee. Migratory; com- 
mon. Occasionally seen In winter. 

Cartilnalia cardlnalis (Ltnn.l Cardinal. Resident: common. 

Habla ludoviclana (Linn.) Rose-breasted Grosbeak. Summer resident; 
common. Rare In this locality before 1890. 

Habia melanocephala (Swalna.) Black-headed Grosbeak. Probably a 
rare summer resident. A single specimen seen In late summer. The 
birds were found to be common in Cloud county in .4ugust, lgS9. 

Gulraca caerulea (Linn.) Blue Grosbeak. Summer resident; common. 

Passcrina cyanea (Linn.) Indigo Bunting. Summer resident; common. 

Spiia americana (Gmel.) DlckcieseL Summer resident; abundant. 

Plranga erythromelas VIelll. Scarlet Tanager. Summer resident; quite 
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184. Plranga rubra ILlnn.) Summer Tanager. Summer reBident; rare. A 
single specimen seen. 

•1S6. Progne subia (Linn.) Purple Martin. Bummer resident; abundant. 

•186. Petrochelidon lunlfrons (Say). Cliff Swallow. Once an abundant sum- 
mer resident. A small colony still annually nest at the Agricultural 
College barn. 

187. Chelidon erythrogaster (Bodd.) Bam Swallow. Summer resident; com- 

•1S8. Tachycineta bicolor {VIelll.) Tree Swallow. Summer realdent; rare. 

Common in migration. I have found them nesting at Eureka Lake. 
*1S9. Cllvicola riparla (Linn), Bank Swallow. Summer resident: abundant. 
•190. Stelgldopteryx serrlpennis (Aud.) Rough-winged Swallow. Summer 

resident: common. 

191. Aropelia garrulua Linn, Bohemian Wax-wing. Winter I'lsltant; rare. 
Seen only once.wben I shot three from a large Hock. December 6, 1879. 

192, Ampells cedrorum (VIelll.) Cedar Waxwlng. Common; apparently 
found only in migration. Remain lale In May. 

1S3. Lanlus boreaiis VlelU. Northern Shrike. Winter sojourner: common. 
•191. Lanlus ludoylcianus excubitorldes (Swains.) Whlte-rumped Shrike, 

Summer resident; common. Begin laying iate In April. 
•195. Vlreo ollvaceua (Linn.) Red-eyed Vireo. Summer resident; common. 
•196. Vlreo gilvns (VIelll.) Warbling Vlreo. Summer reBldenc common. 
•197. Vlreo flayifroaa Vieill. Yellow-throated Vlreo, Summer resident; rare. 

198. Vireo noveboraceneis (Gmel,) Whlte-esed Vlreo. Summer resident; 
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rnr«. I hav« n^er m«t with tills speelea in Kansas, bat Ineladc it in 
this Hat OD the nuthorltr of Colonel Gobs and Doctor Blacblr- 

■199. VIreo tiellil Aii<1. Bell's Vireo. Summer resideiit: abundanL 
2<M. Mniotllta varta (Lion.) BlRck and Wblte Wnrbler. Summer resident 
i-are. rnmmon In mlKiutlon. 

•Ml. Prolonotarla cftr^a (Bodd.) Prothonotary Warbler. Summer resident; 



102. HeliDlnthopblla c«lata (Sa^). O range-era wned Warbler. MlKratorj" 



203. Helmioibopbila peregrlna [Wlls.) Tennessee Warbler. HleraUn-r: 

common. 
>204. Dendroica aeatlva (Gmel.) Yellow Wu-bler. Sumraer resident: abun- 

205. Dendroica I'oronaia (Linn.) Myrtle Warbler. Migratory; abundant. 

Soiuetimes seen in winter, 

206. Dendroica etrUta (Forst) Black-poll Warbler. Migratory: abundant. 
SOT. SeluruG aurlcapllhia (Linn.) Oven-bird. Summer resident: ver; rare. 

Common in migration. 
208. Selurus Doveboracensis (Gmel.) Watar-thruBh. Migratory; rare, 
*2<I9. Selurus moincllla iVIeill.) Louisiana Water-thrusb. Summer resident; 



*210. Gcotlib-pis formoaa (Wlls.) Kentucky Warbler. Summer r««ideitt: 



*211. Geotlilypis Irlrhas occideiitalls Brewat Western Yellow-tbroat. Sam- 

m»r resident: not comnion. 
•S12. Ir_terln virens (Unn.) Yellow -breasted Cbat. Summer reBtdent: com- 

213. Sylvnnia canadensis (Wlls.) Wilson's Warbler. Migratory; common. 
•814. Setophnga ruticilla (Linn.) American Redstart. Summer resident; 

comuiou. Abundant In migration. 
21G. Anthas pens! Ivan leu a (Lath.) American HpiU Migratory: common. 
*21G. Mlrnus potygloltne (Linn.) Mockingbird. Summer resident: lonnerlr 

common, now ratlier rare. 
*I1T. Gal^oscDpies caroUnensIs (Linn.) Catbird. Summer resident; abUDdanl. 
•21S. Harportiynchua nifus iLlnn.) Brown Tbraaher. Summer resident; 

abundant. 
•319. Salplnctes obaoletus (Say.) Rock Wren. Summer resident; rare. 
■320. Th^^-t>tllorus ludovlclanus (Latb.) Carolina Wren. Resident; formerlr 

common, but now rare. 
*SS1. Thr}'otbonis bewlcfcli balrdl (Salv. ft Qodm.) Bairil's Wren. Summer 

resident: not common, 
■asi. Troglodytes aedon axtcrus Balrd. Western House Wren. Summer resi- 

dv'nt; abundanl. 
133. TrDglodytra hlMnnlls Vletll. Winter Wren. Winter aoioumer;. VAn. 
S24. CtsloiboniB stellarls (Uchti Short-hilled Marsh Wren. Mlgraiory; rare. 

Included on the auttaorlly of Donor Blachly. 
ai&. Clatoihorus paluslrls iWlls.) Long-billed Manb Wna. Stimmer resl- 

dtwi; rarr. v'^ommoa in migration. 
2SG. CM-lhIa ramlllarls amerlcana iDonap^) Brown Craeper. Winter ho- 
Jiiurnir; eoninion. 
'iS7. SItia carollnNials Lath, nil lt«- breasted N'nibaieb. Resident; CMnmoo. 
S2K. SUta eanadttnsls Unn. Red-Urt«aied Nuthatch. Hlgratorr; tare. Only 
lw«»---' 
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"219. Parus blcolor Linn. Tutted TltmouBe. Resident; c 
■230. ParuB atrlcaplllus Linn. Chickadee. Resident; 
*231. Pania atrloaplllue septentrional is (Harrie). Long-tailed Chickadee. 
Resident, but not so common as the last named. 
S32. RcKulus calendula (Linn.) Ruby-crowned Kinglet. Migratory; common, 
•238. Polioptlla caerwlea (Linn.) Blue-gray Onatcatcher. Summer resident; 
rare. In migration common. Two nesta found. 
234. Myadestea townsendil (And.) Townsend's Solitaire. Winter resident; 
rare. A single specimen was taken by Doctor Blachly. 
"235. Turdiia mualelinus Omel. Wood Thrush. Summer resident; abundant. 
236. Turdus ustulatua swaliiHonli (Cah.) Oiive-backed Thrush. Migratory; 
common from let to 10th of May. 
■!3T. Memla lulgratoria (Linn.) American Rolitn. Resident; abundant 
■ZZS. Sialia sialls (Lino.) Bluebird. Resident; common. 
238. Blalla arctlca (Swains.) Mountain Bluebird. Winter sojourner; not 

240. (In doubl.) Coccotbraustes vespertlna (Coop.) Evening Grosbeak. 
Winter visitant; rare. A single bird, seen December E. 1888. was 
Identified aa of thla species. 1 could not secure the specimen, but a 
long and careful eetimate of Ite characleristlca at fair range of vision 
satisfled me at the time as to lis identity. My only doubt grows out 
of the fact that the bird was alone when seen. 
I have omitted Bullock's Oriole. Icterus bullocki fSwalna.), from the fore- 
golng list. I am eatlsfled that the bird has not been seen In this locality. 
The renort made by me to Prof. W. W. Cooke, in 1883, was based upon the 
obeervatlona of another person. I Bubeeijuently eatlsfied myself of the fact 
that the person was in error: but the report had been forwarded to Proleaaor 
Coohe. It crept into the "Report aa Bird Migration in the Mississippi 
Valley," and although I bad personally called the attention of Colonel Gosb 
to the error, be failed to remember It in preparing his "History of the Birds of 
Kansas" for the press. The sutborlty for iucliiding this bird In the list of 
Kansas birds, so far as I know, reals solelj* on the early catalogue of Pro- 
fessor Snow. 




Uy D. E. IMNTZ. Maniiottan, Kan. 

The Mexican rttca of red croBBbllU naa flret IdenUfied In Ksnsu by Pint. 
L. L. Uyche. who olwei'veil thsni ai L.awrence. November I. 18S5, «i»d smiand 
nimclniHO* Novombor 5. In ihe same year they were taken at H*a)i*ttaa 
by lh» wrltor. Nftvonib** 21. and at Emporia by Prof. V. U Ketlo«e. Deccm- 
bw 23. 

1'mvloUB W ISat, I hnd seen but a single flock of crosebiUa In UUh uaie. 
Tills was In November. 1S80. and I dirt not secure any specimens. NatumJIy. 
1 rofl•r^l^d the birda to vftrlely americana. as Ihis was included In the C»l*- 
logue* ot boib ProfeMor Snow and Colonel Gobs. There !s now ihe probabil- 
ity that llila noclt was ot the Mexican variety, since thlB has proii-eil to be itae 
Rommon tiird In our Rlnte. 

Since IMbG, the Mexican red eroBablll has been obserred at Manbatuui aa 
an Irreiciilar winter sojoui'ni'r, na the folIowinR record will sbow; 

In 1888. ihoy were seen January 8. October 29. November £0. 

In 1S8~, January 21 and 2S. 

In 18BS. Jnnimry 8. February 18. November 7, 8. 24. 28. December S. 16. 2». 

In 18g9, January 21, 24, 30, February and March dally, April 7. 11. 15. J||^ 
Alwoy* In large llochfl, a| 

In 1890 no croHBbilU were seen. ^M 

In 1891 seen only on December 26. ^| 

In 18B2. March 34. 38, April 4. 23; the.flock seen on the latter date con- 
■Istod or nboui 20, all temnlee. 

In 1893, on February l&, Baw a flock of Ave flying. No others been during 
the yeur. 

In 1HV4. flrat seen November 14. on the college grounds. Several were 
taken by Mr. U. U. Norvle, November IT. Have been seen In small flocks 
Mveral time* since. 

Tho specimeuH secured at Manhattan present great variations in sise. ea- 
peeialiy In thn meniuremenls uf the bill, yet there can be no doubt as to 
Ihelr lilfiiilty. In 18S3, Mr, Hobert Rldgway published a Review of llie 
Auierlcau lied CronnblllB (Prop. Blolog. Soc. of Wash., vol. II, 18S3, pp. 84-107), 
In wblPli he proposed lo separate them Into three races: Loxia curvirostra 
nmnrlrnna (Wlln.), LoxIa curvirostra mextcana Strickl., and Lojtia cuni-irostra 
bcndlrel KIdgw. This last he described as a new variety, larger than amerl- 
Cana and iimallur than mexlcnna. between which it was considered intermedl- 
nte. Ho gnvo lis habitat as chiefly in the western mountain regions of the 
United Stales: spreading eastward in winter even to Massachusetts and 
Maryland. Hnd this race been adopted by the A. O. V. committee on claesl- 
flcjillon nnrt nonicorlni\[re, the Kansas birds would have been referred to the 
variety hendirei. But Lhe committee rejected the new race and adopted the 
two varieties minor (equivalent to Americana) and Stricklandi (equivalent to 
Mexicana), uniting under the latter race the western and Mexican forms, and 
I nr.mlnK it In honor of Strickland, who Qrst described It in 1851. the type 
r specimens being obinined from near the City of Mexico. 

I of lhe habits of the two races of American red crossbills 
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eeenis to show a marked and ponetant difference ta their time ot nidtflcatlon. 
The eastern bird ot-sts very early in the year, often whILe the snow ie Btlll 
upon Ihe ground. February Hjid March being the favorite months. Tha 
%teelern form rarely neets before May. (Trlppe.) Mr, Trippe referred hia 
Colorado Epecltnens to the variety Americana, but admitted that some of 
tbem approached variety Mexl^^ana In measurements. According to the 
opinion of Mr. William Brewster (Auk, vol. III. p. 261), all of the western 
binlB should be referred to the variety Strlcklandl. 

At Manhattan I have watched very carefully for signs of nldiSi^atlon on the 
[Wn of the crossbills, but have observed none. The birds have been heard In 
full song In the Bpriiig. but have shown no signs of mating. They always 
appear in flocks, males and feroales together, except in the one Instance 
already noted. They have remained until late In April with only a slight In- 
crease in restlessness observable. That is, they became less tame than in 
midwinter, and look wing more qiiicbly on being approached. U is prob- 
able that these birde will be found neetlng In the northwestern part of Kan- 
saa. and in the pine hills of northwest Nebraska. 

The food of the crossbills Is not grently varied; seed from pine cones 
seems lo be a favorite, aiid when Intent upon the work of securing the seeds, 
they seem to be especially tame. I have several times secured the live birds 
by merely grasping them la my hand while thus engaged on low branches, 
When released the birds soon returned to their occupation of feeding. The 
seed ot the wild sunflower is another favorite food, and I have often aeeo 
tlitun 111 company with flocks of American goldfinches engaged in feeding on 
thin rather abundant weed. Late In April I have also seen them feeding 
on the dried seed-balls ot the Osage orange along our hedges. Professor 
Dycbe reports them as feeding upon hemp-seed, this being the onlj' food 
round in the 40 specimens secured by him In 1SS5. 
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SAXDDrXE COLLECTING. 

Br W. KNAtrS. 

For ih* past four years It baa been my cuBtom to collect Coleoptera kdmnis 
the aaod dunea and "blow-outs" along Ibe northern valley of the Arkasaaa 
river and some 20 mUes southwest of McPherson, Kan., and two or throe 
mlies Bouthwest of Medora. a station on the Rock Island railway. In Reno 
county. 

The Band dunea and hills are the -port of (he winds which cut oat Im- 
mense excavallona Crom the white sand, piling It out on the prairie In great 
heaps. The margins of these dunea and the excavations are the favorite re- 
sort of several species o( Clelndelidae. Scarabeidae. Tenebiionfdae and other 
Coleopiera. 

I flret collected in this locality tn May, 1891, making my first trip on the 
Sth of the month. Before reaching the sand hills, I took along the railway 
track numbers of Clcindela vulgaris and repanda. Around the base of the 
dunes and the bottoms of the "blow-outs" Clclndela Scutellaria were numer- 
ous and formosa less so. In the same locality I took a single Geopinus In- 
crassatuB, an Aphodlus. Trox aequalis. two or three Melanotus foEsils, a tew 
Anomola blnotata and Eleodes estricata. and two specimens of an Euphorld. 
since identllled by Mr. Chas. Uebeck, of the American Entomological Society, 
as Stephanucha pillpeunis Kraats. Of this rare species 1 collected 10 speci- 
mens In the same place In May, 1893, and two specimens in May of this year. 
A single specimen, I believe, was collected by Professor Popenoe In the spring 
of 1S93, at Manhattan. 

The willows on the sand dunes yielded one specimen Of Gaatrolda* tw- 
mosa the Hret season, and two specimens this season. 

In 1832 the season was two weeks later, and my collecting in this locality 
was done In the last half of May. Associated with Clclndela acutelloris and 
formosa. I took a few specimens of the beautiful venusta taken in western 
Kansas, but never before In central Kansas. I found none of this variety tn 
1893. but the present season they were almost as numerous as Scutellaria or 
tormosa, and I added a fine Reries to my duplicates. 

The spring of 1893 was unusually cold and windy, and the dunes were 
higher and the "blow-outs" deeper than ever. My best collecting ground 
Ihat season was at the bottom of the "blow-outs" from T to 9 a. m. The 
Coleoptera were sluggish and easily taken. Ten specimens of Stephanucha 
pillpennls were (aken as they slowly walked over the sand or were found 
dead. Several Anomola binotata, one mlnuta and a fine lot of Chalcodermus 
collarls were taken along the sides of the "blow-outs." I also took two fine 
specimens of a black, shiny Cremastochilus, since Identified as nttens. Tbe 
carubldae taken were represented hy a few specimens of Dyschlrlus globulo- 
sus, Tacbys Incurvus, PlerostichuH erythropus, Nolhopua Babroldes, Stenolo- 
phus ocbropeEUB, Harpalus herbivagus and a Harpalus sp. 

The Cbrysomelldae taken were a Graphops nebulosus and Pachybrachus 
trldens. The Stapallnldae were represented by a Phllonthus varius, a Phil- 
ontliua sp,, and a Sienus sp. Two or three species of Saprlnus. a species of 
Limnichus not before WKen In the state; several Canthon ebenus, Chalepue 
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trachepigus, two or three Cotalpa lanigera on willow catkins; a few Lacou 
rectangularis and a pretty Cardiophorus, Blapstinus dilatatus, and moestus 
not before taken in the state, a Tyloderma foveolatum, a Sphenophorus per- 
tinaz, several S. sculptilus with another species of the same genus, were also 
added to my collection that year. 

The season of 1894 was marked by an abundance of several handsome and 
desirable species, and the total or almost total absence of others. I took only 
two specimens of Stephanucha, and not a single specimen of Chalcodermus 
collaris, so numerous the season before. Cicindela scutellaris, formosa and 
▼enuBta were unusually abundant, and I this year succeeded in taking a fine 
series of the handsome, and not at all common, Cremastochilus nitens. 
Many of these shining fellows had a splotch of dull red on the center of each 
wing cover. They were sluggish and easily taken in the morning, but very 
active during the hotter parts of the day. I also took numbers of Canthon 
ebenus and Cotalpa lanigera, and two specimens of the rare Serica curvata; 
a few specimens of Strigoderma arboricola were also taken, and a number of 
Lachnostema crassissima, and a single specimen of a Lachnostema sp. 

A species of Blapstinus and a few Luperus brunneus completed the col- 
lecting in this locality the present season. I consider it one of the best col- 
lecting grounds in the state, and shall endeavor to work it each year. 
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C0N0KHINU8 SAXGUISUGUS— IT8 HABITS AXD LIFE 

HLSTOKY. 

By BERTHA S. KIMBALL, Manhattan. 

CoHorhhius MinyuhuijuH, the blood-sucking cone-nose, is well known to 
most entomologists, and was first described from G^eorgia by Dr. Le€k)nte. It 
is now a comparatively common insect in northern and western United States, 
and, like others of the reduviid family, is noted for its bloodthirsty habits. 
It has several common names besides that of cone-nose, being known as the 
big bed-bug, Mexican bed-bug or Texas bed-bug. The name Conorhinus, by 
which it is commonly known, is derived from two Greek words, meaning 
cone-nose, and the insect is defined as a bloodthirsty species which insinuates 
itself into houses for the purpose of sucking human blood. 

It has, of course, all the characteristics of the reduviid family, and as a 
species is distinguished particularly by the raised lines of its thorax and 
scutellum, and by its dull red markings. The conorhinus is an insect one inch 
in length and of a dull black color marked with red. The antennae are short, 
slender and four-jointed; the head narrow, thickened back of the eyes, with 
the ocelli, two in number, placed far apart; the thorax, which is triangular, 
constricted slightly before the middle, the front raised more than the posterior 
portion, with two diverging lines raised and extending backward, the sides 
and posterior portion margined with red; the scutellum small, with two raised 
lines meetiug at the apex to form a V; the wings marked with two triangular 
red spots, one reaching from the base of the wing half the length of the scutel- 
lum, the other smaller and at the center of the wing; the abdomen with the 
sides strongly recurved and marked with six red spots; the legs slender, the 
posterior pair a little longer than the other two; the tarsi three-jointed. 

The cone-nose differs greatly from the common bed-bug, Acanthia lectu- 
laria, which also infests sleeping apartments, and is only too well known to 
those who travel. The common bed-bug is much smaller, about three-six- 
teenths of an inch in length, flat and of a reddish-broi^Ti color. Its odor when 
touched or crushed is more than equaled by that of the cone-nose, which is so 
Intense as to penetrate all parts of a room in which it happens to be molested, 
often leading to its discovery. 

It is closely related to the masked bed-bug hunter, Opsicaetus personatus, 
which is said to enter rooms for the purpose of preying upon the common bed- 
bug. This species, however, is not found in the United States. 

Those who do not notice closely, often confuse the cone-nose with our com- 
mon boxelder bug, although, except perhaps in color, they are not in the least 
similar. 

The bite or sting of the cone-nose is very painful and often even dangerous, 
the degree depending both upon the size of the insect and the sensitiveness 
of the person. It is accompanied by an almost intolerable itching and burn- 
ing, and often followed by severe headache, nausea, and a feeling of depres- 
sion often lasting for several days. The swelling from the bite is about as 
great as that ordinarily caused by a bee sting, but remains longer, and if 
rubbed, even after the swelling has disappeared, it will swell again. Cam- 
phor, ammonia, and the ordinary remedies for bites and stings afford some 



»Ue(. Altliough ordluarlly causing nothing more Chan great discomfort. 

EBtal Insults have be^n reported from the bite or sting. Dr. LeConte thinks 

t many i-eporls of spider bites are based on the stings of these of allied 
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B5G bedbug (Conorhlm 



la) Adult Insect r) ) PhK (f) fee after pscnpe of }-ouiiE bug (a). 
« hfflul and thorax of nduit showing the three Jointed beak '- - 
(jicanthla lectulBrla) shonn for compariaon 

It fa often found In hen houEes In large numbers and where very cotn- 
'tbOn tnfeets barns and attacks horaea and probablj other animala. 

Seven years ago a eieUnien ol this Insect was comparatively rare in Ihia 
loetllir, but tfaey seem to have Increaaed steadily in number and now appear 
-9 
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aliogtiher too frequcnllf. Numerous inquiries have been received by fro- 
fesBOr Popenoe during the eummer ae to this insect, ebowing It to be s grow- 
ing nuisance throughout the state. 

It Is nocturnal in its habits, and seems to be attracted b7 the light ot the 
lamp in the eveulng. and Is often (ound crawling upon the Ecreens or Hyiiis 
ftlKiut the room. It makes a peculiar whirring Bound when flying, casil]- dis- 
tinguished from that of other insects when once noticed, and should be looked 
r later it finds its way to the sleeping room, much lo 
I Ifae discomfort of Us occupants. It is particular in Its tastes, however, tor 
I often one occupant of a room will be entirely unmolested during the Kbule 
, summer, while another suffers almost every night from the attacks of the 
Insect. It Is very dlBlcult to discover unless loohed for immcdlatel)- after (he 
pain of the bite has made its presence known, when it is usually found hiding 
I among the lieddotbea. But If left until morning it leaves the bed and tildes 
In clothing or furniture about the room, generally escaping, lo make it« pres- 
ence known again In a few days. It is very active, and when discovered nira 
Bivlttly but does not attempt to fly. 

During August this summer (1894). a dozen bugs, captured at different 
times, were dropped into a bottle, where they were provided wiHi (lies, five or 
six at a time, upon which they probably ted during the night, as the 
flies were found -dead in the morning. However, if neglected for several days, 
they seemed to experience no discomfort, and are probably able to go for 
some time without food. A grasshopper was once dropped Into the bottle. 
but after several days was still alive, and. In Its frantic efforts to escape bade 
fair to annihilate the bugs, which seemed afraid of it They fed eoiirely at 
night and remained quiKiy at the bottom of the bottle during the dat', but 
that they did crawl or fly during the night was proven by tbe tact that ser- 
eral eggs were found later, glued or attached in some way to the upper part 
of the bottle. August 27 several eggs were noticed la the bottle, and the 
number Increased until there were 15 in all. the greater number ot which 
rolled loosely about the bottle. The number laid by each Insect was not 
noted, as so many were confined In one battle. Soon after the eggs were laid 
the old bugs began to die. SepKmber 18. when the eggs began to hatch, all 
but two o( the bugs were dead, and these died soon after. The egg. which 
Is about the size ot a mustard seed, and of a yellow color, la peculiar In lis 
aliape. resembling that of a. bottle with a thickened rim around the Up, glTlng 
this portitm the appearance of a stopper, especially after the egg hatches, as 
the insect pushes out this tiny saucer-IIke tip. which falls to the ground. 
Though yellow when first laid, the egg soon changes In color to pink, and 
then to red, as the insect develops within, until Just before hatching, when 

The 



igh the transparent shell. 
Inch In length, very active, of a 
almost transparent. The head. 
?ach side of the metathoras soon show 
black, Ibe change taking place without 



the segments of the body < 

young insects are about one-eighth ( 

delicate pink color, the legs and i 

prothorax. mesothorax and a spot 

a grayish tinge, and in a few days . 

molting. The small Insects are almost If not quite as troublesome a 

adult, and on account of tbelr color and diminutive size are difficult to dIS' 

cover in the evening. Like the adults, they were provided with flies, and 

killed on an average tour or five each night, having excellent appetites until 

about the middle of November, when they seemed no longer to care for food. 

and will probably pass the winter In this stage, eating nothing more until 

spring Once, when the bugs had been forgotten from Saturday until Moa- 
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day, and consequently were hungry, fresh flies were given them, the ittsh 
I partially covered, darkening It coaalderably, and the bugB were then 
watcbed feeding. One small tneect with Its extended beah. [ormidable-look- 
■ven in such a little creature, approached a half-dead fly until it touched 
it. when, bracing itself firmly, it* pushed ao hard as to roll the fly over. 
altlioiigli It was many t)m<?s larger than the bug. The sense of touch of these 
small cone-noses seemed not to be very delicate, aa they prodded alike upon 
all parts of the fly's body. tr}-ing flrst the wing, then the eyes, and finally suc- 
ceeded in puncturing the abdomen. To withdraw the beak, the Insect, afler 
bracing Itself again, gave a eudden putt backward, and if the cover darken- 
ing Ibe dUb was removed they Immediately stopped feeding and hid them- 
selves as quickly as posalble. Without doubt, the cone^nose preys upon other 
Insects, and. to that extent, is beneflcial. but Its bad deeds bo outweigh its 
good ones, that it must be classed among the Injurious Insects. By many it 
h&B been credited with Infesting dweltlnga for the purpose of preying upon 
e common bed-bug, but Its designs are quite probably of a sinister kinil. 
"by their works ye shall know them" can be applied to the cone-noee as 
to the human race. The conclUEloc that Ihey prey upon Ibe common bed-bug 
t arlac from a suppoaition. us the bugs are nocturnal, feeding at night 
and hiding If a light Is brought into the room, so that such a habit could 
hardly have been actually observed. There seems to be no wholesale method 
of destroying them, and those who at flrat credit the cone-nose with good in- 
lentloDB. will, when once stung by this Insect, be more than ready to pivi- 
nonnce It capable of assault with attempt to kill, and to decl&re with those 
who have already suffered from its attacks that sentiment, Just as applicable 
o the body physical as to the body politic, '"Eternal vigilance is the price of 
llherij."" 




PAHASmSM IX AI»1IVLU)N UXIFLOBUM, 
Br JOHN SI. PRICE, Jr., Atchison, Kan. 

The qiiciilion how ihe Aphyllon unlBonim. or naked brooni-rape. obtains 
ItB nourtbhinent was asked tn our botany class of the past year. This ptatit 
Is peculiar In ihat It has no green iiarts. and tt was not known to be parasitic. 
The botanies In our college lltirary gave us do Inrormation apon this point. 

Upon careful Investigation, the writer found It to he a parasite. From the 
stem of the plant branch off Hmall flfshy roots of from 6 to 18 inches In 
length, and theae have, at short Intervals, hook-like projections. Theae hooka 
touch agaiaet the roots of other plants, and it is through this channel thai 
the Aphyllon obtains Its nourishment. Considerable difllcult; was experienced 
in securing spedmens showing the hooks touching against the roots of other 
plants, as they were exceedingly tender and easily broken, but at length the 
writer obtained several specimens which removed all doubt in bis mind. 

These hooks do not wrap ttiemselves aroitnd the roots upon which they 
are parasitic, nor even encircle them, but they simply touch against 
roots and in general with the back or convex surface of the bend. 

The Aphyllon appears to be parasitic upon many species of plants, bat 
three most frequently found were the asters, solidagos, and gramlneae. 



LONGfONTINlED BLOOMIXO OF "MALVASTHrM 
COCCIXEIM." 

By MINNIE REED. 

One of the most common wild (lowers In western Kansas Is Malvastmm 
coccineum, or false mallow. Its brl^bt blossoms may be seen (rom earliest 
spring until the late fall frosts have killed the last green leaf. From May 
uhtll October you can collect Hue blooming specimens of this plant. How It 
retains its vitality, and continues blooming so long in such a dry climate is 
a mystery: yet there are the bright orange-pink flowers, seeds and thrifty 
leaves growing all through the long, dry. hot summer. There is no other 
plant in this region that has such a long blooming period. Even heT« in 
eastern Kansas there are very few. if any. plants that bloom so long; even 
plants in tbe same order or family, Our familiar hollyhock does not blootn 
more than two months, ordinarily, 

This plant, like many others in this dry region. Is covered with a rather 
caarse. hoary pubescence, to diminish evaporation and protect It from the 
sudden changes of temperature so common on the plains. 

It la an herbaceous perennial, low growing or prostrate In habit, with five- 
parted or pedate leaves. It bears racemes of rather showy orange-pinb 
flowers. The plants are usually from six Inches to a foot in diameter, though 
sometimes larger. It usually grows in places where the buffalo grass baa 
been hilled out. as along old roads, in fields, or on gopher hillocks. There 
are many of our garden plants far less attractive than this western wild 
flower. lu bright flowers contrast pleasingly with Its rough grayish foliage. 
and It brightens up tbe wide expanse of monotonous buffalo grass consider- 
ably, especially In early spring and summer, when It Is moat abundant. It 
might be well to add It to our list of cultivated ornamental plants. 
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ADUITIOXS TO THE IM.AXTK (IF KANSAS. 
BASE^) ON PLANTS ADDED TO THE KANSAS STATE HERBARIUM. 

By B. B. SMYTH. 

Very little opportunity has been glveo the vrrlter during the past two 
yeare to travel over tbe state making collections of Its plants. Atteatioa, 
liowever. has constantly been paid to it. and additions ol hitherto unreported 
plants made to the state herbarium whenever anything new was offered. 
Tbe following new plants have been added: 

Z63S. Lcpldlum draba L. ^^poria, Paola, etc. Sent by Miss Queen GI1- 
letL 

2639. Astragalus blgelovil Gray. Trego county. Sent by .1. A. Rich. 
2640. Astragalus elatjocarpus Sheldon. Manhattan. Collected by the 
writer. X variety undoubtedly of A. lotfflorus. 

2641. Lespedeza ieptoatachya Gray. Shawnee county. By the writer. 

2642. Paoralea pediinculata Vail. Shawnee county. Recognlied In Shaw- 
nee county for the Brat time. Hitherto collected by the writer in Stafford 
county under the name of P. melilotoideB. 

2643. Vemonia nnveboracensls. var. latifolia Gray. Shawnee county. 

2644. Aster commutata Gray. Barton county. Collected aome years ago. 
&nd previously undetermined. , 

2645. Aster grandinoruE I.. Moralnic hills of ShRwnee county. Collected 
by Professor Harshbarger and the writer. 

2646. Aster longlfoliuE l>am. Low grounds of Shawnee county. Collected 
by Prof. W. A. Harshharger and the writer. 

2647. Asler polyphyllus Wllld. Shawnee eounly. By the writer. 

2648. Aster vimtneuB, var. follolosus Gray. By Professor Harshbarger 
and the writer. 

70S, Berlandlera texana DC. Trego county. Sent by J. A. Rich. 

2G49. Coliomia gillopeis Benth. Trego county. Collected by J. A. Rich. 

Z6S(). Plantago occldentalls Dec. Shawnee county. Collected by W. A. 
Harsh barger. 

2651, Polygonum ramoslssimum, var. prollflcum Small. Shawnee county. 
By tbe writer. 

!G52. Planera aquatica Gmel. Southern Kansas. Coulter In Cont. U. S. 
Kai. Herb.. It. 

2653. Lacbnanthes tinctoria Ell. Oswego. Sent by Doctor Newlon. 

2654. Physeomilrlum hookerl Hampe. Manhattan. Professor Kelierman 
and Ml9B Reed. 

2655. Phyacomltrlum kellermani .Mrs. B. Shawnee county. Collected by 
Ibe writer and determined by Miss Minnie Reed. 

2401. CUmacluro dendroides Web. & Mohr. Shawnee county. Collected 
by the writer and determined by Miss Reed. 

24IH. Climacium amerlcanum Brld. Shawnee county. Collected by the 
writer and determined by Dr. G. N. Best. Theae two plants are the same. 

americanum Is ordinarily regarded as a variety of C. dendroldes. Dr. 
Best's determination Is therefore probably correct, while Miss Reed's name 
U not wrong. 
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2656. Fissidens obtusifoliusWils., var. Kansanus. Rare. Shawnee county. 
Collected by the writer and determined by Miss Reed. 

2657. Hypnum (Amblystegium) subtile HofTm. Shawnee county. Col- 
lected by the writer and determined by Miss Reed. 

2658. Hypnum (Amblystegium) vacillans Lesq. Shawnee county. Col- 
lected by the writer and determined by Miss Reed. 

2659. Hypnum (Brachythecium) acutum Mitt. Shawnee county. Col- 
lected by the writer and determined by Miss Reed. 

2660. Riccia frostii Aust. Shawnee county. Collected by the writer and 
determined by Dr. L. M. Underwood, Terre Haute, Ind. 



THE ORASKEK OF KANSAS. 

Bj- A. 8. HITCHCOCK, Manhallan. 

Tbe foUowtoK in a llBt of the eraHBes of Kanaas. as repreeeoteif by speci- 
mens In the herbarium at the Agricultural College. The Doroenclature and 
arrtrngemeiit la that ol the ■'List of Pteridophyta and Spennatophyla" re- 
cently 'Issued as a Memoir ivol. V) ot the Torrey Botanical Club. For this 
reason no extended fiynoaymy is given. Every cltailon has been verified, ex- 
cept where Included In quotalion marka. The citations not verified are as 
(olio we; 

Andropogon Hallll Uack. Sits. Akad. Wise. Wlen. 89: 127 (1SS4). 

Panlcuni lineare Krock. Fl. Sil. 1: 95 (1787). 

HomalDcenchruB Ml««. In Hall. Hist. Sllrp. Helv. 2: ZOl (1768). 

Agrostla mexicana L. Mant. 1: 31 11767). 

Sporobolus asper Kunth. Gram. 1: 68. 

VIKa heteroleplB Gray. Ann. Lye. N. Y. 3: 233 (1S3S). 

Bouteloua Lag. Var. Cienc. y Litter. 2: 134 (1805). 

B. hirsuta Lag. 1. c. 

Leptochloa mucronata Kunth. Oram. 1: 91. 

Poa caroliniana Spreag. Mant. Fl. Hal. 33 (1807). 

Eragroatls major Host. Gram. Austr. 1: 11 (1B09). 

Estonia Raf. Journ. Phya. 8S: 104 (1819). 
. Korycarpus Zea. Act. Matrit. 11806). 

DlsUchlla Haf. Joum. Phya. 89: 104 11819). 

Pajiieularia Fabr. Enum. PI. Horl. Helmst. 373 (17G3). 

Agropyron J. Gaertn. Nov. Comm. Petrop. 14: 539 (1770). 

SlUnlon elj-moldes Raf. Joum. Phys. 89: 103 (1819). 

Professor Scribner has kindly answered several questions concernlnB no- 
mencialure, and has aided in the determination of aome ol the species. 

1 also wish to thank the Missouri Botanical Garden for the privilege of 
using the excellent library there collected. Several original descriptions 

I In my private library were photographed, such as Lamarck's Encyclo- 
pedia. Walter's Fl. Car., and Hooker's Fl. Bor. Am. I have now either the 
original or a photograph o[ the original, of all the descriptions except those 
enumerated above. 

After the citation of the original description la given the type locality as 
It appears In the work eked. 

TBIPSACUM L. Syst. Bd. 10, 2: 1261 (1759). Includes two species. T. 
tiermapbrodltum. and the following: 

T. dactyloides (L.) L. Syst. Ed. 10, 2: 1261 (1759), America. Wet places, 
west to Saline and Barber. 

ANDROPOGON L. Spec. PI. 1045 (1753). Twelve species; N. A. A. dl- 
varicaliim, nutans, alopecuroldea. vlrginicum. 

A. Haliii "Hack. Sitz. Akad. Wiss. Wlen. 89: 137 (1884)." The typical form 
occurs through the western part ol the state, but It seems to be connected 
with A. provincialia Lam. by intermediate forms which are abundant through 
tbe central counties. It would seem Lest to call this a western variety under 
tbe name A. provlnciallG, var. Mattll (Hackel). 



s (Michx.) Hack. In DC. Monog. Phan. 6: 530 0889). 
I Hicbx. Fl. 1: 5S (1B03). "Id vastisBlmiE pratla lUtnoensl- 
bus." Prairies; common. Hacbet unites SorKhua and Cbo'sopogoii wltb 
Andropogon |DC. Mon. Phan. VII. and places the above epeclee under Ui« 
subgenus Sorghum Bc-ntbam places Ihe same species under Chrysopogon 
(Notes on Gramineae. T3|. Cbr)'sopogon was founded cblefl}' upon Andropo- 
gon gryllUB K (Tiin. Fund. .A.groet. ISSI and 1& the Bame as Cenirophomni 
Trin. Fund. A^rost. 106. which latter name should be used if ibe group b< 
kept as a distinct genus. Soi^hum balepense Pers. Syii. I, 101. occurs occa- 
sionally along railroad tracks in the southern part of the state, but prabobl; 
has not become established. 

A. provincialis Lam. Encycl, 1: 376 11783) "^l, Barbon de Provence, An- 
ilropogoD proviodall. HR. Andropogon splcis digitatis, flosculls aJtematlm 
geminis. hermaphrodila arialato, sessili: masculo mutico, pedunculate. Ger, 
ProT. 107 t. 4. (iramen dactylon villosum, ramosum, altieslmum. gallopro- 
vlnciaie, s Toumef. 531. Cette planle a beaucoup de rapports avec celle qui 
precede. & n'en est peut-etre qu'une varlete; neanmolns on Ten distingue en 
ce Qu'elte eel consiamment plus grande, que see teulllee son! plus larges, t 
que ses epie soni inegaux. & forment des digitallons molns nombreuses. On 
trouve cette plaote dans la Provence. & on la cultive au Jardin du Roi. Per- 
ennial. (V. V. sans O.y Pralrte: common. 

A. saccha'roides glaucus (Torr.) Scribn. Mem. Torr. Bol. Club. 5: ZS (1894). 

A. glaucum Torr. Ann. Lye. N. Y, 1: 153 (1824). On the CanadUJt rtver. 
High piaine. but usually In ravines; north and east to Hamilton. Saline, 

A. scopariuH Michx. Fl. 1: 57 11803). In arldls eylvarum Carolinae. 
Prairie; common. 

PASPALUM L. SysL Ed. 10. 2: 855 11T59) Includes P. Utmldlatum, 
gatu. panlculatum. distlcbu. 

P. laeve Michx. Fl. 1 44 (1803). In Georgia. Cherokee. 

P. setaceum Michx. Fl. I, 43 (1803). In artdis Carolinae Inferloris. Sandy 
soil; west to Clay, Saline. Reno, Seward. 

ERIOCHLOA HBK. Nor. Gen. et Sp. 1: 94 (1815). E. dlsUchya. poly- 
Btachya, 

E. punctata (U) Hamllt. Prod. PI. Ind. Occ. 5 (18251. 
L. Syst. Ed. 10. 2: 872 (1759). No locality. Barber to 
gomery. 

PANICUM L. Spec. PI. 55 (1753); Oen. PI. Ed. 5: 29 (1754). 20 apeclea: 
N. A. P. americanum, crusgalll, sangujnale, Olltorme, dicbotomum, Claudes' 
linum. caplllare. latifolium. virgatum. 

P. autumnale Bosc, Id Spreng. Syst. I. 320 (1825). No locality. Riley to 
Lincoln and Neae, 

P. caplllare L. Spec. 58 (1753). In Virginia. Jamaica. Common. 

P. clandeetlnum L. Spec, 5S (1753). In Jamaica. Pennsylvaola. 
w atomic, Shawnee. 

P. crusgalll L. Spec. 56 (1753). In Europae, Vlrginiae cultls. 
aristlB, in sills longitudlne glumonim. In alfis decles." Common. 

P. depauperalum Mubl. Descr. Gram. 112 (1817). Penns,. CarallnL 
Prairie: Riley. 

P. dicbotomum L. Spec. 68 11753). In Vli^inia, Prairie; west lo Rooks. 

~ Uneare "Krock. Fl, Sll, 1; 95 (1787>."' Elley. Pottawatomie. Greenw< 
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t Spec. 1: 9S asi5). Id plaoitie Montana 
t Burma. Ford, Barber, Seward, Morton, 



P. obtuaum HBK. Nov, Gen. 
regni Uexiconi prope Guanaxuato e 
Hodgeaian. 

P. prollferum L.ain. Encycl. A: 747a (1797), "Ceite eapece eat culHvee au 
Jardin du Museum: eon lieu, natal ne m'est pae connu. Je la crois origl- 
nalre de la Vlrglnle ou de quelqu'autre partie de TAmerlque septentrionale/' 
{Tb« paging In this part of the volume is as follows: 720, 731 to 746. 737. 74&, 
IB, 740. 741, etc.) West to Rooks and Reno. 
P. aangulnale L. Spec. 57 (1753). In America. Europa australi. Common 
In cultivaied or waste ground. 

P, flcoparlum Lam. Kncycl. 4: 74-la (1797). "Cetie plante a ete recuelllie 
ana la basee CaroUne par le Citoyen Mlchaux. (V. 9.)" West to Rooks and 
Ford, 

P, vlrgatum L. Spec. 59 (17G3). In VirKlnla. Common. 
P. waltberl Lam. Bncycl. Suppl. 4: 2S2 (1810). "Panlcum foUls ovali- 
Uinceolatls. amplexicaullbus, glaberia; ,vaglnis eubtomeniosls, basi circa 
Roduin, coUoque barbatie: panlcula eessill gtabella. siibramosa; glumls pubes- 
ccoiilbua, valvula evtlma ovali. iN.l Panicum latKolium Michx. Plor. Bor. 
Amer. 1; pag. 49, ul non Linn. C'eet a tort que Wallherius & Mtchaux ont 
prla cette plunte pour le panlcum latifollum, No. S6. Quoique tres-rapprochee, 
n dlfFere evidcmment par see feulUes plue courtea, amplexlcaules & non 
relret^lea en petiole a leur base; par les galnea pubeiicentes, presque tomen- 
teuses. barbues 8ur leB noeuds a leur base & a leur orifice. La panicnle eat 
■esBlle. presque El^bre. medioeremcnl i-ameuse, rentermee entre les feuUles 
auperleures: lea values caliclnales tres-legerement pubeseentes; I'extBrieure 
ovale. Cette plante emit dans la Virginie & a la Caroline, dana les bois & 
a prea. Perennial. (V. s. In herb. Mich.)" Swartz makes the following note 
tn his Obs. Bot. 36 (1791): ■Panlcum laUfolium. S. V. 107, 27. 8. pi. 160, 26. 
Oba. Synonym Sloanei non hujus.sed P.glutlnosl. Prodr. p.24." The Tollowlng 
la the deanrlpUon given by Llnoaeua. ol P. latifollum L. Spec. 58 (1753): ■'Pani- 
1 panlcula raeemla laleralibus Bimplicibus. foliia ovato-lanceolatia coUo 
plloElB. Crumen vtrglnianum. lato brevlque folio, panlcula rariore. Moris, 
blst. 3, p. It>t). I. H: E. 5. t. 4. Gramen mlllaceum sylvaticum maximum, aem- 
Ine allio. Sloan. Jam. .14; hist. 1. p. 114. t. 71. f. 3. Habitat In America. Folia 
laillU'line Commelinae, ad fauces amplextcaulta; extus collo circum tauees 
VllluBo, etiam baal follorum margin pHoao. Panicula valde mediocrls ex 
^oenils laterallbUB. non subdivlsls, sed pedlcellos proprioa, nee subdlvisos 
Prof«rentes, Flores mutlcl majuscull." Wyandotte, Cherokee. 

SETARI-A. Beauv. Agrost. 113 (1812), not Ach. (1798). According lo the 
t~ulee of priority thte name cannot be used tor our foxtails, because It was 
ksed earlier for a group of lichens. For reasons given below it does not 
l««in l>eHt to follow the cheek-list and uae Cbamaeraphls R. Br., aa recom- 
mended by O. Kuotze. Hence 1 have retained Setarla, leaving It to a mono' 
erapber lo apply a new name. The original deatTlptlon of Setaria Is aald 
Lo occur tn PallHOt de Beauvoia' work, Flor d'Oware et de Benin en Afrlque, 
1807. a work which I have not seen. (Beutham, Notes on Gramlneae, 47.) 
Jbenthora atAtee that the genus waa there fouoded upon Setaria longlseta, 
ivhlch Is not a Setaria as now recognized, but Penniaetum unlsetum. Setaria. 
lieanv. Agrost. 51. "Panic! spec, Lin. Juse., etc.; Orthopogonis apec. R. 
Brow." Pnllowlog the description comes the list of species to be Included In 
this genus: ■Spec. Panlcum erubescens, geniculatum. germanlcum. glaiicum. 
Itnlicum. purpureum, sericeum, selosum. verticil latum, vlliosum, viride, um- 



broeuin, vulplnum. inurlcatuin." ChamaeraphlG is tbus defined in R. Br. 
Prod. 193 (1810): "Gluma biflora, blvalris, vBlvula exteriore minima. Flos- 
cull bivalves: exterior maAculos. ralriila eilerlore testura inteiiorls glumae; 
lateriar miaor. cbarUceua, femineua. Squnmulae 2. bypogmae. Stamina 3. 
Styli 3! Stigmata plumoaa. Semen periantbio cartllagineo indusum. Gra- 
men perenne: foUa dlsilcha. Itnearia. stricla, llgula rotundata. Spica unlca 
(Hgrdet): Harlbus Imbricatis. dlatlrhla; rachl Bexuosoe. paraUelis: ped)c«Ilis 
brevibus, juxta aplcem Intua arista longlaslma Instructis (unde noman). 
Obs. — Affluiiate proxlma paoicls. praeeertim ultimas Bectlonis, a qiiibue vix 
diRert niBl numon stylorum. 1. C. hordeacea. (T.) V. v." R, Brova's 
KPnii6 Orthopogon (I, c. 1B4) tncliiUes O, compoaltus (P. compasUiim L.I, 
aemuluB, flaccliiuB, imbecHlia, and ie Opliamentis Beauv. Penniaetum R, 
Br.. Prod. 195. includee P. compreSBUm, glaucum (Panicum glaucum U). 
Italleum IFanlcum Itallctim L.I. aad is the some ae Setaria Beauy.. but 
not the name as Pennleetum Rich. In Fere. Syn. 1: 72 (ISOS). II Is my 
opinion tbat aa genera go in grasses both Setaiia Beauv. and Chamaerapbia 
R. Br. are good genera and should not be united. SchlecbiendaJit (Unaaea. 
31: 420, not vol, 35 as says Kuntzei says of loxopboniE, atter a discussion ot its 
merits, ". . . , So bilde Icb aus diesen Pflanzen einc eigene Abtbellutig, 
welcbe man Gattung odcr Panlcum-section nach Belleben nennen mag, und 
bezelcline Sie mil einem eigenen Namen: Ixopborus." Il is founded on 
Urochloa uulseta Presl. Rel. Haenk. 1: 319, a plant which Bentham saya haa 
not been ideniined. So thla name cannot be safety taken up. 

S. glauca (L.) R. & S. Syat. n. 490 (181T). Beauvols includes thle In hie 
genus Setaria as Panicum glaucum. AgroaL 51 |1S12). Panicum glaucum L. 
Spec. 56 |lTo3J. In Indiis. Common in cultivated ground. 

S. vlrldla (L.) Beauv. Agrosi. 51, and Atlas, pi. 13: fig. 3 (1812). In the 
description Beauvols merely includes this in his list ot specie^ as Panicum 
Tlrlde. In the index, "Panicum viride Lin. VId. Setaria, lb. [61]." and 
under Setaria, S. viridis. In the description of the plate this appears Setaria 
Tlrldls. It seems proper to give Beauvols as Ibe author of the above combina- 
tion. P. glaucum (b) L. Spec. ((See above.) P. viride L. Syst. Kd. 10 {1759t. 
Common in culiivated ground. 

CENCHRUS L. Spec. PI. 1049 (1TB3); Gen. PI., Ed. 5i 470 (1754). Includes 
five species, three American, C- echinatus, trlbuloides. fTnteacens. 

C. trlbuloides L. Spec. 1060 (1753). In VIrginlae marltlmla. Common In 
sandy soil. 

HOMALOCENCHRLS •Mieg. In Hall. Stlrp. Helv. 2: 201 (I788).- 

H. oryzoldee (L) "01- MIeg. Act. Helvet. 14, p, 317: Hall. Hist. U. p. 202," 
Ex Polllph Hist. PL Paiat. I: 52 (1776). Pbalaris onMldes L. Spec. 55 (17B3). 
"In Virginlae paludibus nemorosls." Wet places; Pottawatomie, Eilswonb, 
Bice. Riley. Rooks. Saline. 

H. virginicue (Willd.) Britton. Trans. N. Y. Acad. Scl. 9; "14" [Reprint 13] 
(1889. Leersla vtrgintca Wiild. Spec. 1: 325 (1707). In America boreali. WM 
places: Chase. Geary, Marion, Pottawatomie, Riley. Rooks, Sbawnee. Snltne, 
Wyandotte. 

PHALARIS L. Spec. PI. 54 (1753); Gen. PI., Ed. 6: 29 (17B4). Includes 5 
species, only one given as American. P. oryzoldes. 

P. arundinacea L. Spec. 55 (IT53). In Europae subhumldls ad ripas 
lacuum. Pottawatomie. Labette. 

P. canarlensls L. Spec. 54 a753). In Europa austraJi. CanarllB. Ellis 
. county. 



ARISTIDA L. Spec. PI. 82 (1753); Gen. PI., i^u. 5; 35 (1754). Includes only 
one species, A. adscenstonia. 

A. basiramea EngeJm. Vasey In Bot. Gai. 9: 76 (1884). Pottawatomie, 
R1IP7, SaUne, KlDEman. 

A. dlspersa Trin. &. Rupr. Mem. Acad. St. Peterab., Ser. VI, 5; 129 (1842). 
Five varietieB are referred to this: "(a) A. nana Steud., from Chile; (b) A. 
humllie HBK , froni Venezuela; (r) A. bromoldea HBK., from Ecuador; (d) A. 
coarctata HBK.. from Mexico; (e) A. nigrescena Preal, from Mexico." Clark 
county, collected by Mr. M. A. Carleton. 

A. fanclculata Torr. Aim. Lye. N. Y. 2: 154 (1826). "Culm filiform, erect, 
branched; leaves narrow, Hat. smoolli; panicle elongated, sub-spiked; flowers 
fasciculate; calyx shorter than the corolla; awns nearly equal, spreading, 
longer than the flower. Description.— Culm two (eet and more In height, 
smooth, terete, with short branches, slightly geniculate. Leaves long, very 
narrow, almost GlKorm at the extremity. Sheaths smooth. SUpule a 
bearded ring. Panicle 6-8 inches long, erect, raany-Bowered; flowera pur- 
plish, closely approximate on the extremities of tbe branches. Calyx two- 
glumed; glumes very unequal, linear lanceolate, acute, carinate. the inferior 
much shorter than the corolla, superior about as long as ihe corolla. Corolla 
on A short l)earded stipe, two-valved, subcyllndric. Bcabrous; inferior valve 
involute, half an inch long; awns longer than tbe flower, spreading, flllform, 
scabrous. Stamens three; anthers purplish. Germen linear, elongated; stig- 
mas plumose. Hab.— In forests of the Canadian river. This species is nearly 
silled to A. purpurascens of Polret. but Is distinguished by Its branched culm. 
Its short calyx, and l)y Its shorter awns." Professor Scribner refers the fol- 
lowing to this species; Arlstlda purpurea Nutt. Fi. Ark. In Trans, Am. Phil. 
Sec V, 145 (1887). "PaniculB erectiuscula gracitl; cal. valvulis remotls aris- 
lulatia aplce bifidls; arietls caplllaribuB longlsslmis; foliis brevlbus scabrls. 
Hab.— On the grassy plains ot Red river, in arid situations. Flowering In 
May. Obs.^Perennlal ; leaves narrow, short and scabrous: ligula pilose; 
nilm about one foot high; panicle many-flowered, a little spreading, branches 
capillary: flowers commonly in pairs (after the manner of the genus), bluish 
pumle; one valve of the calyx nearly double tbe length of the other, both 
biSd at the summit and shortly awned. the longer valve exceeding the corolla; 
awns equl. capillary, nearly throe limes the length of the corolla and sca- 
brous; corolla rpinutely stipltate." Plains; east to Rliey, Saline. Barber. 
A well marked form is referred to A. fasciculata by Professor Scribner. 
A. purpurea fendlerlana Vasey. Mon. Grasses. 46 (1892). Ariatlda fendler- 
lana Btoud. PI. Gram. Suppl. 420 (1855). ■■Caespltoea glaucescens; culmis 
«recllB rigidulis slmpllclbus glabris (pedallbus et ultra): vaglnla laevlbua ore 
ptlls aliquot tenulsBimis mlnutls; ligula brevlsslma vlUosula vel nulla; foliis 
Con vol u to- 10 ret I bus rigidulis subereclls vel curvatis retrorsum scabrUisculls 
cetenim glabris: panlcula slmpliclsslma racemosa (3-4 polllcarl); radlls soll- 
tarits usque (emls unl-trlflorls: glumls 2, valde inaeguallbus acutis patlidis. 
Inferiors duplo, lireviore, superlore apice bifida aequante vel parum superante 
Hodculum fere 4-linealem basi glabrum sursum glabrlusculum. brevl stipl- 
tatum. slipile albo-pllosulo: sells scabriusculls. Intermedia breviore. Coll. 
Pendler, Nr. 373. New Mexico. [P. 135 post, Nr. 30. Ariatlda glauca iosere.]" 
Seward county. Mr, M, A. Carleton. 

A. humboldllana Trin. & Riipr. Mem. Acad. St, Petrsb. Ser. VI. B: 118 
nS42>. In reglone subfrigida regnl Mexica.nl inter Salamanca. Ouanaxuato et 
Orexeras. altitud. 5400—6600 ped. Haskell county. 
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A. oligantha Michx. Fl. I, 41 (1803). In vastissimis pratensibus lUinoen- 
sibus. Jefferson, Wyandotte, Miami, Shawnee, Riley, Labette, Harvey, Rice, 
Saline, Rooks, Barber, Clark, Smith. 

A. purpurascens Poir. in Lam. Encycl. Suppl. 1: 452 (1810). Riley, Ellis, 
Stafford. 

STIPA L. Spec. PI. 78 (1753); Gen. PL, 5: 34 (1754). Includes 8. pennata, 
juncea, avenacea, the latter from Virginia. 

S. coma Trin. & Rupr. Spec. Gram. Stipae, in Act. Petrop., Ser. VI, 
Tom. V, 75 (1842). Carleton House Fort, ad Fl. Saskatchewan (Drummond); 
ad ripas et in planitie Fl. Columbia prope **Mf880uri Portage" (Douglas). 
Seward, Wallace, Morton. 

S. spartea Trin. Mem. Acad. Petrop., Ser. VI, Tom. I, 82 a830). "V. spp. 
Amer. Bor." Prairies; Marshall, Jackson, Pottawatomie, Wabaunsee, Riley, 
Clay, Saline, McPherson, Barber, Sedgwick. 

S. viridula Trin. Act. Petrop., Ser. VI, Tom. IV, 39 (1836). "V. spp. Am. 
Bor.?'* Rooks county. Collected by Mr. E. Bartholomew. 

MUHLENBERGIA Schreb. Gen. 44 (1789). No species assigned. This 
is often cited as "Schreb. Gram. t. 50." 

M. gracllllma Torr. Pac. R. R. Rep. IV (Bot. Whipple) 155 (1856). Llano 
Estacado. and near the Antelope hills of the Canadian river. Hamilton, 
Grant, Morton. Stevens, Stanton, Russell. 

M. mexicana (L.) Trin. Unifl. 189 (1824). Agrostis mexicana L. "Mant 
1: 31 (1767)." West to Rooks and Ness. 

M. minutiflorum (Michx.) Hitchc. Dilepyrum minutiflorum Michx. Fl. 1: 
40 (1803). "In apricis, pratensibus regionum Kentucky et Illinoensium." 
Muhlenbergia diffusa Schreb. Besch. Graes. 2: 143, t 51 (1810). This is 
often quoted as "1772-79"; but the title-page and Pritzel's Thesaurus agree 
on the date 1810. The title-page of the first part (pp. 1-154, pll. I-XXI) is 
dated 1769; but the plates are dated variously from 1766-1768. The second 
part, in the copy I possess, has no separate title-page (pp. 1-88, pll. XXII-XL). 
This is said by Pritzel to have been issued 1772-1779. It was apparently 
issued in three parts, the signatures for pp. 1-20 reading "II Th.;" for pp. 
21-56, "II Th., 2 Ausg.;" for pp. 57-88, "II Th., 3 Ausg." The dates of the 
plates vary from 1760-1778. The third part is designated on the title-page as 
"Zweiter Theil", and seems to be a continuation after a long Jnterruption (pp. 
89-160, pll. XLI-LIV). Riley. Chase, Pawnee, Saline. 

M. racemosa (Michx.) B.S.P. Cat. 67 (1888). Agrostis racemosa Michx. 
Fl. I, 53 (1803). In ripas subulosis inundatis fluminis Mississippi. West and 
south to Rooks and Hodgeman. 

M. sobolifera Trin. Diss. Gram. Un. & Ses. 189 (1824). Agrostis sobolifera 
Muhl. Gram. 70 (1817). In sylvis. Penns. Riley, Geary, Morris, Wabaunsee, 
Ottawa. 

M. sylvatica A. Gray. N. A. Gram, and Cyp., No. 13 (1834). This is a set 
of exsiccatae with printed labels, bound in book form and with a printed 
title-page. Agrostis sylvatica Torr. Fl. N. U. S., I, 87 (1823). Mountains of 
New Jersey. Pottawatomie. Riley, Shawnee, Clay. 

Phleum pratense L. has escaped from cultivation along roadsides. 

ALOPECURUS L. Spec. 60 (1753); Gen. PI., Ed. 5: 30 (1754). Includes 
four species, none of which are credited to America; A. pratensis, geniculatus, 
hordeiformis, monspeliensis. 






A. genlculatiis L. Spec. GO (1753). In Europae ullglnoslB. Republic, Pot- 
'tawxtomle, Kiley. 

SPOROBOLUa R. Br. Prod. F1. Not. Holl, 169 (1810), "Oba.— Genua 
'affiuilHte agrostldl prdeBertini A. virglnleae L. proximum, Bd quod praeter 
»equ«nteB referenda eat ttgrostls dlandra," Three Bpeclea are described, S. 
Indicua. elongatus, pulchellua. 

. alroldes iTorr.) Torr. Pac. R. R. Rep. 7: pari 3, 21 <185G). AgroBtla 
■lroi(I«a Torr. Ann. Lye. N, Y., 11, 151 (1826), "On tlie branches o[ Ihe 
Arkansas, near the Rocky MountalnB." East and north to HamUton. Barton. 

3. aeper (Hiehx.) "Kuntb. Gram. 1. G8," Ex Kiintb, Enuni, 1: 210 aS33) 
Agrostis aspera Michx. PI. I, SS (1803). -In collibua ruplbnaqiie rdgionls 
nUnoenslB." Weal to Clark. Gove, Phillips. 

8, aappriroliiia (Neea and MeyenI Tburb.. in Wata, Bol. Calif. 2: 2fiB (1880), 
Vilfa aBperltolla Nees and Meyen. in Trin. Mem. Acad, St. Peterab., Ser, VI, 
5: 95 (18*01. Chile; Rio MHgno, Clark. Bice, Bartier, Cloud, Republic, Hooka, 
Trego, 

S. hrevlfoliuB (Nutt) Scrlbn. Mem. Torr. Bot. Club, 5; .H9 (1804). Agroatla 
brevlfolluB Nutt. Gen, I: 44 (ISIB). "In alerile, naked plalna and arid. 
argniaceous soils, near Fort Mandan. on the Miaaouri." Riley. Saline, Rooka. 
S. cryplandrus (Torr.) Gray. Man,, Ed, I, 576 il84S). Agroslla cryptan- 
dras Torr.. In Ann. Lye. N, Y., II. 151 (18261. On tbe Canadian river. Com- 
non Id sandy soli. 

S. depBuperntuB (Torr.) Scrlbn. Bull. Torr. Bol. Club. 9: 103 (1882). Vllta 
depnuperata Torr. C'MbI.'") in Hook. Fl. Bor. Am., 2: 257 (1840), N. W. 
America. Barren, sandy parts of the Columbia, Iroro Menzles island up- 
Wirds. IJouglas. Finney county. 

8. helerolepis (Gray) Gray. Man. B76 a848), Vilta heierolepia. Gray. "AEn. 
Lye. N. Y. 3: 233 (1835)." Pottawatomie. Rliey, Morris. 

S. minor Vasey, In Gray Man., Ed. 6, 64S (1S90). Nemaba county. 
S, ptlosus Vasey. Bot. Gaz. 16: 26 (1891). HaratltOD. Itush, Tjaae. 
S, teianuB Vasey. Contr. Nat. Herb. 1: 57 m90ff Rice county. 
S. vaginaelloruB (Torr.) Vasey. Cat. Grasses V. S. 45 0885), Vtlfa va- 
RinaefloruB Torr,, In Gray Gram, et Cyp, 1: No. 3 (1834), New Jersey. Agroe- 
''Ak virgtnlca. Muhl. Gram, 74 I1SI7). "Habitat in aridis. Horet Sept, Penns., 
^•iroUna, Georgia, A, vlrsinlcae L. ASnis eed ab, A. pungente dlversa." 
I'ost to Stafford and Rooks, 
CINNA L. Spec, PI, 5 0763): Gen. PI., Bd. 5: 6 (1754). One species as 

'. aruDdlnacea L. Spec. S (1753). In Canada. Miami. Pottawatomie, 
%.lley. I,abette. 

AGROSTIS L. Spec. PI, 61 (1753): Gen, P1-, Ed, 5: 30 (1754). Includes 12 
species, only A, vlrglnlca being American, 

A. alba L, spec. 63 (1753), In Europae nemorlbus. West to Barber. Reno, 
Republic: Introduced or escaped, 

A, blemnliB (Wall,) B,S.P. Pre), Cal. N. T, 88 (1888). Comucoplae hle- 
Ckialls Walt. Fl. Car. 74 (1788|. "Culmo erecto. panlculo diffusa vertlclUata 
^•«>llls aiiguatla subleretlbus," West to Rooks and Cowley. 

CALAMAGROSTIS Adana. Fam. PI. 2: 31 (1763), No species described, 
C. canadeneta (MIchx.) Beauv. Agrost. 15 (1812). It iB doubtful if Beeu- 
^ols should be cited as the aulhor of thie combination. He i^vea as a Eyn' 
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onrm ot hia genus CalamagroatiB, "ArundlniB Spec. Unn.. Jusb., etc.." boiI 
endH with a Ust of Bpecios. "C&l. canadennia. confinls," «tc.. with do descrip- 
tion or synonyiiiy. Arundo canadensis Mlchx. Fl. 1: 73 n803). In Ca&ftdkJ 
HamlUon county. 

CALAMOVILFA Hack. True GrBBsea, 113 <1890l. Includes C. brevlpt 
and the foUowinK, both from N. A, 

C. longirolla (Hook.) Mack. True Grasses, 113 (1890). CalamaerosUs l0D| 
folia Hook. Ft. Bor. Am. 2: 211 (1840). Saskatchewan. Drummond. 
Barber, Stevens, Jewell, Republic, Rice, Morton. 

SPARTINA Schreb. Gen. 43 (1789). No species described. 

S. cynoBuroldes (L.) WItld. Bnum. I, SO (1809). Dactylle cj-noBuroIdea I 
Spec. 71 (1753). In Virginia, Canada, Lusltanla. Wei places throushoiit t 

S. gracilis Trin. Mem. Acad. 81. Petersb.. Sen VI. 5: IIO (1S40). 
Bor." Hamilton county, collected by Mr. C. H. Thompson. 

CHI^RIS Sw. Prod. 1 and 25 (1788). Includes five West Indian a 

C. vertlcillata NutL Fl. Ark., In Trans. Am. Phil. Soc„ N, S., V, 150 (18S 
On the sandy banks of the Arkansas, near Fort Smith. Throughout the s 

SCHEDONNARDUS Steurt. PI. Gram. 146 ilS55). Based upon o 
3. texanus, which Is 

S. paniculatus fNutt.) Seribn. Mem. Torr. Bot. Club 5: as94>. Lep- 
turus panicnlatus. Nutt. Gen. I. SI (ISIS). On dry saline plains, near F ort 
Mandan. od tbe Misaotirl. Prairie: common. 

BOnTELOUA Ug. -Var. Cienc. y Utter. 2: Part 4. IM (1806)." 

B. curtipendula (Mlchi.) Torr. Bot. Emory Exped. 153 (1848). "Valley 
the Gila. rare. This plant agrees pretty well with Kunih's description 
B. (Eutriana) racemosa. except In the pubescent lower palea, and the minute 
bristles at the base ol the neuter Hewer. Whether it be the plant of Lagasca 
or not Is very dldiciilt to determine from hia brief character. It certainly is 
very different from B. racemoea of the United States, which baa a large, three- 
awned neuter flower, and If distinct from Lagasca's, must receive another 
name. That of B. curtipendula would be appropriate," Chloris curtipendula. 
Mlchx. Fl. I. 59 11S03I. "In arldla reglonis llUnoenels ad Wabash et in ru- 
plbus ad prairie du rocher. perennial." Prairie; common tbi^ughoul- lh« 
state. 

B. hlrsuia Lag. 'Var, Cienc." 1. c: Nov. Gen. 5 (1816) as follows: "Olumae 
valvula exteriore dorso tubercults pllilerls murlcato-hlrsuta. Lag. Varied- d« 
Cienc. Iiltei-, y Art. An. 2, Num. 25. pag. 141. H. Id Imp. Mex. Annual." Bast 
to Pottawatomie. Marion. Sumner. 

B. Oligoslachya (Nutt,) Torr. In Gray. Man., Ed, 2. 553 (1858). Atll«»-' 
pogon ollgostachyum Nutt. Gen. I. 78 (1818). On the plains of the Mli 
East to Wabaunsee. Chase, and Barber. 

•ELEUSINE (Jaertn. Fruct. et Sem. 1: 7 (1788). Includes E. cor«cana 

B. Indica (L.) Gaertn. 1. c. t: S <17S8). Oynosurus tndlcus Li. Spec. 
(1753). In Indlls. Johnson. Miami. Linn, Bourbon. Riley. Labette. 

LEPTOCHLOA Beauv. Agrosl. 71 (1812). "Spec. CyDosurus caplUaceus; 
Eleualne filllormis. virgata." 

L. taaclculaHs (Lam.) Gray, Mao. 588 (184S). 



ltll«»-'^H 

IssoOtl^H 
pec. If^^l 




"?^fei\' 






143 



Tabl, Encycl, 1: 189 (1791). "Bs. Amer. Merid. Coram., D. Richard." John- 
EOO, JackBon. Riley. Jewell. McPherson, Harper, Ford. 

I (Michx,) Kunth. ■'Gram. 1; 91 (1829-35.)" Eleuslne mucro- 
nata Michx. Fl. Bor. 1; 65 (1803). In cullia IllinoeiialbuB. Bourbon. Labette. 
Greenwood. 

BULBILIS Raf. Am. Month. Mag. 2; 190 (1819). A review of NuttaU-a 



form a peculiar genuB by Mr. N.'B own 

ize, Rev. Gen. PI. 7(i3 (1891). Seslerla 
On the open grassy plains of the MIs- 
>ne hand allied to Atheropogon, and on 
-the other to Dactylle. Though rallier a Sesleria than any other genus, it 
recedes from it In having the valves of the corolla entire at the apex, and thus 
St approachee Dactylis. at leaet ilie D. glomerata." East to Republic. Riley. 
Cowley. Chase, 



Cpuera. "18. Seeleria dactyloides i 
ttccoiinL It may be called Bulbills." 

B. dactyloides (Nutt.) Rat. in Km 
dactyloldeB, Nutt. Gen. I, 66 (ISIS), 
"This specie 



) (1856). Based on the following 



MUNROA Torr. Pac. R. R. Rep. 
epeclea: 

M. SQuarroBa (Nutt.) Torr. 1. c. CrypsiB aquarroaa Nutt. Gen. I, 49 (1S18). 
On the ''plaina near the Grand Detour of the Missouri, almost exclusively 
voverlQg the thottsands of acres, and as pungent as thorns." Bast to Barber, 
Xllawcnh. and Rooks, 

PRRAGMITES Trin. Fund. Agrosl. 134 (1820), "Species: Communis 
(Arundo phragmitea L,.), etc." 

P. Phragmlies Karat, Deutach. Fl. 379 (1880-1883). Arundo PhragmHes 
It Spec. 81 11753), In Europae lacubus fluvlia. Pottawatomie. Hamilton. 

SIEGLINGIA Bemh. "Syst. Verz, Pd. Erf, 40 (1800)." 

S. pllosa (Bucki.) Scribn., in Lltt, Uraiepie (Tricuapls) pllosa Buckley, 
Proc, ACad. Phil, 1862. 94 (1862), Middle Teias, Triodia acuminata Vaeey. 
Stieclal Report No. 63, U, S. Dep. Ag. 1883 (fide Prol. P. h. Scrlbner). Ham- 
ilton, Stanton. Stevens, Gove. 

S, purpurea (Walt.) Kuntze, Rev. Gen. 789 (1891), Alra purpurea Walt. 
n. Car. 78 inss). No locality. Riley. Rooka. 

S. Bealemides (Mlchx.) Scribn. Mem. Torr. Bot. Club, 5: 48 aS94). Poa 
Sfslerloldes MIchx. Fl. Bor. 1: 68 (1803). In regione Illlnoensl et in monto- 
Ma csroltnae. West to Rooks and Barton. 

RBDFIELDIA Vasey, Bull. Torr Club. 14: 133 (1887). Based upon 

R. tiexuosa (Thurb.) Vaaey, I. c. Graphephorum ? Benuoaum Thurber, 

hoc Acad. Fhlla., 1863. 78 (1E63). (In Gray'B Enuro. PI. Parry, and Hall and 

Wtttbour,) "Dr. J. M. BIgeiow collected tbis graaa aeveral yeara ago on the 

^^Anadlao river. It is doubtfully referred to Graphephorum aa that genua Is 

defined by Doctor Gray In the Proceedings of the Botanical Society of Canada, 

™m the Joints of the rhacbia are very abort, aod the tutt of hairs seems rather 

' belong to the palea." Seward and Lc^an. 

ERAGROSTIS Beauv. Agrost, TO (1812). "Spec. Poa cynoeuroldes? cy- 

^roldesT Eragrostls (erruglnea, interrupta. pilosa, rlparia, vertielllata, etc." 

E. caplllarlB (L.) Nees. Agrost. Bras, 505 (1S29). Poa capiUarls L. Spec. 

' (1753), In Virginia, Canada. Johnson to Cherokee, Greenwood, and Mc- 

berson. 

E. caroliniana (Sprang.) Scribn. Mem. Torr. Bot. Club. 5: 49 (1894). 
k.rolIniana Spreng. Mant. Fl. Hal, 33 (1807)." Throughout eastern Kaneas. 
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E. curtl pedicel lata Buckley- P>^c. Acad. Phila., 
Texas. Barber county. 

E. hypnoldes (Lam.) B.S.P. Prel. Cat. N. Y.. 69 aSSS). Poa. bypnotdes 
Lam, Tnhl. Encycl. 1: 185 (1791). Ex America Merid. Comm., D. Rlchanl. 
Rfiey, Shawnee, Bourbon, Johnson, Republic. Jewell, 

E. major Host, ■'Oram. Aualr. 4: H 11809)." Briia Eragroetle U Spec. 
PI. TO (17S3). In Europa australl. Common in cultivated soil And wane 
places. 

E. oxylepis Torr, Pac. H, R. Bep, IV, 156 (18S6). Poa oxylepia Totr. 
Marcy'a Rep. £88, 1. 19 (1852). "Poa (Eragrostis) oxylepla, p. Interrupts NutL. 
la Trans. Amer. Phil. Soc. (N. Ser.) 5: 146, not of Lam. WlohlU mountaina; 
July. A very neat erasa. The Epecimene of Captain Marcy are only about — 
18 Inches high." Poa interrupta Nutt. 1. c. (1837). In busby pralrfes. neai— — "^^ 
lh« sandy banks of the Arkansas. Stafford, uarber, Stevens, Stanton. 

E. pectinacea spectabiliB Gray, Man., Ed. 2, 56S (1S56), Poa spectabtllB- - ^^' 

Pursh. Fl. 81 (1811). "In dry barren sand-nelds: New York to Carolina. ^ 

AMDUfll, Jiily.v. V, A beautiful gi-aas; the large panicle ia purple, mixed wilJi -«^ • 

green Blripes." Poa araabills? Walt. Fl. Car. 80 (1788), not U "Panlcula "^J 

diftuaa virEata mmis nutantibus ramulo uno alterove, epieutia Ianc«olaUk^ '^^ 
remotlE qui iideclmil oris." West to Rooks and Trego. i 

E. plloaa Beauv, Agroat. 162 {1812). Rocm & Sch., Syst. II, 575 a817)_ _<1 
Poa pilosa L. Spec. 68 (1753). In Italia. Throughout western Kansas. 

E. aessillsplea Buekl. Proc. Acad. Phila., 1863. 97 (1862). Near Au»tin_ . *=" 
Tex. Seward county. 

B. tenuis (Ell.) Steud. PI. Gram. 273 (1855). Poa tenuis EU, Sk. I. 15^ ^^ 
(1821). PYom specimens brought from Greenville by Mr. Moullna. West tc^ «»J 
Barton and Jewell. I 

EATONIA Raf. "Journ. Phys. 89i 104 (1819)." 

E. oblusata Gray. Man., Ed. 2. 558 (1856). Aira obtusata MIchx. Fl. 1_ -^ 
62 U803). In arldis, a Carolina ad Floridam. Common throughout the statp— 

KOELERIA Pers. Syn. 1: 97 (1805). Includes five species and four va — '^f 
rietfes. none credited to America. 

K. cHstata Pers. 1. c. Alra ertsiata L. ^pec 63 (1753). In Angline, Gal— 
llae, Helvetlae alcclorlbus. Republic, Clay, Riley, Saline, McPherson, Reno,.^? 
SedKWick, Cowley, 

MELICA L. Spec. 66 (1753); Gen. PI., Ed. S: 31 (1764). Includes thre 
species, one, M. altlaslma, credited to Siberia and Canada. 

M. dlCfuaa Pursh. Pi. 77 (1814). In sandy awampa, Virginia and CaroUni 
Riley and Cherokee. 

KORYCARPi;S "Zea, Act. Matrit (1806)." 

K. diandrus (Mlchx.l Kuntxe. Rev, Gen. 772 (1891). Festuca dlandi 
itllchx, Fl. I. 67 (1803). In sylvia antlqulsaimia regionem Kentucky, Ten- 
nassee. etc. West to Riley and Butler. 

UNIOLA L. Spec. 71 (1T53): (5en. PI., Ed. 5: 32 (1754). Includes two spe- 
cies, U. panlculata from Carolina, and U. apicata. 

U. latltolla Michx. Fl. I, 70 (1803). In occ id entail bus montlum AUegbanis- 
Pottawatomie, Riley, Geary, Wabaunsee, Cherokee, Greenwood, Saline. 

DISTICHLIS "Raf. Journ. Ph.vs. 89: 104 (1819)." 

D. spicata (L.) Greene. Bull. CaliC. Acad. 2; 415 (1887). Unlola splcatc 
L. Spec. 71 (1753). In Americae boreallB marltlmle. Baat to Rooks, Staf - 
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POA L. Spec. 67 (1753); Gen. PI., Ed. 5: 31 (1754). Includes seventeen 
species, three of which are referred to America. 

P. annua L. Spec. 68 (1753). In Europa. Pottawatomie, Saline, Douglas, 
Leavenworth, Cherokee. 

P. arida Vasey. Contrib. U. S. Nat. Herb. 1: 270 (1893). 

P. andina Nutt., in Wats. King's Exp. 388 (1871), not Trin. Riley, Rooks, 
Saline. 

P. compressa L. Spec. 69 (1753). In Europae et Americae septentrionalis 
siccis, muris, tectis. Miami, Jackson, Shawnee, Riley, Morris, Seward, Clark. 

P. pratensis L. Spec. 67 (1753). In Europae pratis fertllisslmis. Com- 
monly escaped from cultivation and naturalized. 

P. wolfti Scrlbn. Bull. Torr. Club, 21: 228 (1894). Riley, Shawnee (in 
Herb. Poi>enoe). 

PANICULARIA ''Fabr. Enum. PI. Host. Helmst. 373 (1763)." 
P. nervata (Willd.) Kuntze. Rev. Gen. 783 (1891). Poa nervata Willd. 
Spec. I, 389 (1797). In America boreali. Pottawatomie, Riley, Trego. 

FESTUCA L. Spec. 73 (1753); Gen. PI., Ed. 5: 33 (1754). Includes eleven 
species, none American. 

F. elatlor L. Spec. 75 (1753). In Europae pratis fertissimis. Frequently 
escaped in eastern Kansas. 

F. nutans Willd. Enum. I, 116 (1809). In America boreali. Shawnee, Ri- 
ley, Pawnee. 

F. octoflora Walt. Fl. Car. 81 (1788). "Panicula erecta, spiculis octofloris 
acuminatls." No locality. Throughout the state. 

F. shortli Kunth, in Wood's Class-book, 794 (1861). "(F. shortii Kunth, 
when the grass is stouter and the spikelets about 5-flowered,)" after de- 
scription of F. nutans. Johnson, Riley. 

BROMUS L. Spec. 76 (1753); Gen. PL, Ed. 5: 33 (1754). Includes eleven 
species, two American. 

B. clliatus L. Spec. 76, No. 4 (1753). In Canada; ex semine D. Kalm. 
Ottawa, Sumner, Riley, Pottawatomie. 

B. hordeaceus L. Spec. 77 (1753). In Europae collibus aridissimis sabu- 
losis. Riley county. 

B. purgans L. Spec. 76, No. 3 (1753). In Canada. Wyandotte, Doniphan, 
Riley, Greenwood, Rooks. 

B. secalinus L. Spec. 76 (1753). In Europae agris secalinis arenosis. A 
common weed. ' 

LOLIUM L. Spec. 83 (1753); Gen. PL, Ed. 5: 36 (1754). Includes the two 
following species. 

L. perenne L. Spec. 83 (1753). In Europa. Republic and Douglas. 

L. temulentum L. Spec. 83 (1753). In Europae agris inter Hordeum, 
Linum. Neosho county. 

AGROPYRON "J. Gaertn. Nov. Comm. Petrop. 14, Part 1, 539 (1770)." 

A. caninum unilaterale (Cassidy) Vasey. Contr. Nat. Herb. 1: 279 (1893). 

A. unilaterale Cassidy. Bull. Colorado Exper. Sta. 12: 63 (1890). This 
species grows in stout tufts along the banks of streams at from 7,000 to 
8,000 feet Hamilton. 

A. repens (L.) Beauv. Agrost. 102 (1812). Refers Triticum repens to this 
genus and in the index, p. 146, places repens under Agropyron. Triticum 
repens L. Spec. 86 (1753). In Europae cultis. McPherson, Wabaunsee, Wal- 
lace. 

—10 



A. repeaa glaucum ("Deflf.") Serlbn. Mem. Torr. Bot. Club. 5; S7 (1S9() 
Trlticum glBucnu Desf. TaM. Bol. Mus. 16 (1^04) will not hold tor cltaUoo i 

(or it is a nomen nudum. I am unable to detennine wlUi any certainty thi 1 

name to be ueeil for thin form. Common throughout the state. 

A. tenerum Vasey. Bot. Gaz. 10: 258 (1885). "CommoD throughout tht^S 
Rocky mountains." Collected In Hamilton by Mr. C. H. TtLompBOD. There^^ 
Is no Bpeclmen In the college herbarium, the onb' specimen gathered b«lne^a 
In the herbarium oC the C. S. Dept. Agricnlture. 

HORDEUM L. Spec. 84 (1753); Gen. PI.. Ed. S: 37 (1754). Includes eix Bpe ■ 

ciea, one, U. jubatum, from Canada. 

H. Jubatura L. Spec. 85 (1753). In Canada. Commou in waste placee. i 

H. puelllum Nutt. Gen. 87 (1818). On the arid and saline plains of thft — i 
Mleaourl. Common. 



G (1754). Includes Dye spe— 



ELYMXJS L. Spec. 83 (1753); Gen. PI., 
ciea. two from America. 

E. canad^nsiB I., Spec. 83 (1753), In Canada. Common. 

E. canadensis glauclfoliua IMuhl.) Torr. Ft. U. S. 1: 137 (1823). 

B. glaucltollus Muhl. In Willd., Enum. 131 |1809). In Pennaylyania. 
mon. 

E. elymoldes (Raf.) Swezey. Cat. Neb. PI. 15 (1881). Sllanlon elrmoldos 
"Raf. Joum. Pbys. 89; 103 (1819)." East to Republic, EIUb, Barber, 

E. striatue Wllld. Spec. 1: 470 (1797). In America boroall. Pottawatomie, 
Geary, Riley, Shawnee, Greenwood, Barber, Rush. Hamilton. 

E. vlrginlcua L. Spec. 84 (1753). In Virginia. West to Norton. Trego, 
Neee. 

HYSTRDC Moench. Metb. 294 (1794). Founded on the following specie*: 
H. patula Moench. 

H. hyslrix (L.) Mlltepaugh. Fl. W. Va. 474 (1892). Elymns hysUlx L. 
Spec. 560 (1763), Locality not known. (Under Addenda, "pag- 84.") Wyan- 
dotte. 
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DESCRIPTION OF PLATES. 

Panienm yiricatiim x 8. 
Panieom proliferum x 8. Two views. 
Panicom acopariam x 8. Two views. 
^« Panicum obtunum z 8. Throe views. 
^«. Panicom lineare x 8. Two views. 
^. Panicum san^inale x 8. Two views. 
*7. Panicom depauperatom x 8. Two views. 
8. Panicom dichotomom x 8. Two views. 
%. Panicom cros-salli x 8. Two views, with base of awn. 
IQ. Panicom dandestinum x 8. Two views. 

11. Panicom waltheri x 8. Two vie^s. 

12. Panicom aotomnale (var. pubiflonim) z 8. Two views. 

13. Panicom capillare x 8. Two views. 

14. Eriochloa ponctata x 8. 
lA. SporoboloB texanos x 8. 
1ft. Sporobolos asper X 8. 

17. Sporobolos minor z 8. 

18. Sporobolos piloeos x 8. Type specimen kindly loaned by Mr. Coville. 

19. Sporobolos depauperatos z 8. Spikolet and glumes. 

20. Sporobolos eryptandrus x 8. Two specimens. 
2L Sporobolos asperifolios x 8. 

22. Sporobolos brevifolios x 8. Two specimens. 
28. Sporobolos arioides x 8. 

24. Sporobolos vaginefloros x 8. 

25. Aristida faacicolata (porpuroa) x 2. 
26b Aristida oUgantha x 2. 

27. Aristida humboldtiana x 2. 

28. Aristida basiramea x 2. Spikelet and callus. 
20. Aristida dispersa x 2. 

30l Aristida purpurascens x 2. 

9L Mohlenberiffia sylvatica x 8. Spikelet and flowering glume. 

82. Mohlenbergia gracillima x 8. 

S&i Mohlenbergia sobolifera x 8. 

3L Mohlenbergia mexicana x 8. 

SBb Mohlenbergia minotiflorom x 8. 

88. Mohlenbergia racemosa x 8. Spikelet and flowering glome. 
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FERNS OP WYANDOTTE COUNTY. 

By MINNIE REED. ArerenUne. 

During my three years in Wyandotte county I have made many botanical 
excursions, and have always found some ferns. Indeed, ferns are very abun- 
dant on the eastern boundary of Kansas, csi>ecially on the wooded hills and 
blufTs near the Kansas and Missouri rivers. 

One can soon gather an armful of beautiful fronds of either the Cystop- 
teris fragilis or Adiantum pedatum in their favorite haunts in this vicinity. 

The most common fern in Wyandotte county is Cystopteris fragilis, or 
dainty fern, as it is commonly termed. It grows upon every hillside and in 
every shaded ravine in the greatest luxuriance. I have often seen fronds of 
this species from 12 to 18 inches high and in aense masses of considerable 
area. It loves the wooded hillsides, especially the northern slopes, but it 
is found on every hillside, even on the southern slopes, where the soil is 
mellow and the leaf mold deep; yet it clings in the rocky crevices where 
there is but little soil of any kind. 

This, fern is well named Cystopteris fragilis, as it is very delicate in ap- 
pearance, and for that reason is so much admired. Its dainty fronds furnish 
just the right green for cut oflwers, and as it bears transplanting well it is 
often cultivated in the garden. 

Cystopteris bulbifera is not so abundant: is, in fact, somewhat rare. I 
have found but a few specimens that I was sure were this species. When the 
biilblets are present on the fronds there can be no doubt, but in other ways 
it resembles fragilis, and they are often found growing together; so for this 
reason are occasionally confused. 

Adiantum pedatum, maidenhair fern, is perhaps next in abundance to 
Cystopteris fragilis, though not nearly so common. However, one very fre- 
quently finds a lai'ge mass of these graceful fronds. It is usually found in 
very shady, d^p places, as the rocky ledges of deep ravines, or the north 
side of heavily wooded cliffs along a stream, and occasionally in an open 
glade of the woods. This species often grows 12 or 18 inches high, with fine 
large fronds spreading 12 to 15 inches. 

Pellaea atropurpurea, or leather fern, is found upon the bare limestone 
or red boulders on eastern or northern bluffs or hillsides. It is usually shaded, 
but sometimes entirely exposed. It grows close and flat upon the rocks 
or in the crevices. The fronds are from three to eight inches long, but it is so 
dry and dull looking that it is not very handsome in appearance, so is not 
much sought after by amateurs, yet it is of course just as interesting to the 
botanist. 

Camptosorus rhizophyllus, or walking fern, is less common than any of 
those previously mentioned. I know of but two localities wHere this species 
is found, and they are near Argentine. The specimens that I have in my 
collection vary from two to four inches in height. This species also clings 
to the rocky ledges of shady bluffs, usually on the east or north side. 

Onoclea sensibilis (oak leaf fern), is also somewhat rare in this region, 
but I have been fortunate enough to find this beautiful fern in two localities, 
where I collected fronds from 12 to 15 inches high. It loves deep shady 
ravines, or heavy woods where the leaf mold is moist and deep. It is easily 
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cultivated, and I wonder that it is not more often seen in gardens, as 
^ very beautiful plant. 

Botrychium virginica, or the grape fern, is found occasionally seal 
-Chrough the woods, but it is not abundant. It seldom occurs in groupi 
almost always the plants are solitary, or at most three or four plants 
^lear together. Specimens vary in height from 6 to 12 inches, and hav 
'fthe one frond. 

Notholaena dealbata, or the little silver fern, is the daintiest and the 
iMautiful of all our Kansas ferns. Its delicately cut leaves shine like i 
^311 the lower surface, and are a pale ashen green above. Its frond 
^rom two to six inches high, but it is seldom six inches in height, 
^nore often two to four. This fern is enthusiastically admired by all 
tfire fortunate enough to discover the shy little fugitive. I know of bu 
yslace where It grows, and that is a bleak northern limestone cliff bet 
X^ansaa City and Argentine. 

All of the above-mentioned species have been collected in the vi( 
c^ Argentine, though I have also collected most of them on my excui 
farther out in the county back from the river. 
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KAXSAIi* MOSSES. 
Br Mbs HINNTE BEED. 

The spectat study of .Uiwci, as well as other Cryptogams, ts or comiiarSi 

tJvely recent date, as scarcely anything was known of their anatomy. repTV-^ 
cluctlve organs, or life history, until near the end of the last century. 

This, the nineteenth, century Is an age of specialists, who. during tbe last 
25 years have made wonderful dtscoverios by their careful and thorough In- 
%e8tigatlonE. As a rpsult of this specialization, all the sciences ha 
marvelous progress. 

One man no longer tries to master the whole of natural history, i 
the whole ol botany: but takiuR a single order or group, he devotee r 
his time to It, until he understands Its entire life history, with alt Its i 
tlons and afBnitles: and he becomes an authority upon that subject. Thus « 
have bryoiogists. or moss specialists: mycologists, or fungi specialists. 

Tbe ancients scarcely noticed mosses, while none were distinguished indi- 
TlduBlly from the general group Musclnae. except one about which I 
was a popular supersOtion. This moss was known as Muscus crsnl fauma^ 
or mosB of the human skull; and was supposed by the old herbalists t 
certain cure for any disease of the head. 

At this time plante of all kinds were only studied tor their medicinal f 
lues, all other considerations being deemed unimportant. 

For a long time mcisses w^re contused with lichens and algae; even after 
they had been studied specially. Such forms as tbe ordinary brown i 
weed (Fucoldae) and the so-called Irish moss (another algaj, with 
of the lichens that resemble moBses. w«re for a long time classed wltb ] 
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Before the sesual organs of mosses were discovered, many quaint 
about their reproduction were held, even by the leading botanists. 

Linnaeus had an entirely erroneous Idea of these organs, and reversed 
seies; supposing the capsule containing the spores contained insteatl, 
the pollen for fertilization; and that tbe antberidia. or real male organs, 
the seeds. 

The flret work written about mosses alone, was published In l?4l, and 
called "Muscorum Dlllenlus." It contained many excellent engravings, 
though there were some lichens and algae included, because of their extemnl 
resemblance. 

Some writers credit Micheli with being the flrst to understand the structure 
of mosses, and make the drawings of their reproductive organs. These were 
made In 1729. over 50 years before Johannes Hedwig, the father of bryology. 
published his great book on Musci. There is reason to believe that Hedwig 
was really the Srst to fully understand the sexual organs, and dlHtinj 
the two kinds; and It is certain that his was the first great book on . 
His work was very carefully done, and bis IdentlficationB of both a 
and genera were very correct: so that many mosaes sllll bear his name. 

Bridel came sonu after Hedwig. with his "Dryologla Universalis' 
other books on Muscl. He, loo, was an authority, a keen observer, and 
ered and described several new species. 

Unger observed tbe spermatozolds as early as IgST; and Hofineif 
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1849 first propounded and explained the alternation of generation in his 
eDlendld book, 'Die Gntschung des Embryos der Phanerogam en". Bhowlng 
the whole course of development at Muscineae and vascular cryptogams: and 
the true relation between the asexually-produced spore, and the sesually- 
produced embryo or sporopbore, as well as the genetic relation of Crypto- 
gniti9 and Phanerogams. '. 

After these men came Prot. W. P. Schimper, also a German, who was. In 
bis day. liie greatest living authority on Music. HIb greatest work. "Bry- 
ologla Europaea". Is a standard work of great value, adding very much to the 
knowledge ol bryology. 

Mueller. Hampe and Llndberg were all weII<known bryologfsts aud also 
Oermana. 

Of the English bryologiats. the most prominent are: Wilson, now dead, 
Mitten and Doctor Braithwaite. who are still liviag and working. Doctor 
Braithwalte has just published a valuable book called "Handbook of English 
Mosses", which is very clear, concise, and accurate. 

Reoauld and Cardot are two French bryologlsts still working, who have 
identified and named most of Ihe Kansas mosses thus far reported. 

The first work on mosses in America was done by Doctor Muhlenberg, a 
Lutberan minister of Lancaster. Penn., who publlabed a catalogue of over 
ITO species; principally named by Hedwig and Beauvois, 

Later came Sulllvant. who published bis flret edition of 205 species of 
noaseB. and later, in the year 1856, the second edition, containing 410 speciea. 

James and Lesquereux began their "Manual of North American Mosses"; 
but before It was completed James died ilSiiS). so that Lesquereux finished It 
In IS84. with some aid from Watson, Renauld, and others. This manual de- 
scribes 12S genera, and nearly flOO species; but only the northern and eastern 
states were thoroughly represented, as but little collecting had as yet been 
done beyond the MisslsiiippI river, or In the gulf states. 

There are a number of active bryo'eB'sts In the United States now, though 
nio^I of Ibem are comparatively young. Of these older ones, Macoun, EugeQe 
Kau and D. C. Baton are best known, while of the younger ones. Mrs. E. G. 
Britton and C. R. Barnes are most prominent. Mrs. Brilton is now writing 
a "Handbook of Mosaee of N'ortbeaet America", which will be a very valuable 
addttlon to American bryology.. This will be published soon, we hope. 

Next in Importance comes C. R. Barnes's "Artificial Key to North Amer* 
io.10 Mosses", published In 1£90. This Is a very great help in Identifying 
ino(»es, In connection with Lesiuereun and James's Manual, making the 
iat'er twice as clear, and hence more valuable. 

Recent additions to North American mosses have Increased the number to 
Bomelhing over 1.000 species; and still but little territory has been studied. 

KansRs, like moat of the western slates, has had but little work done on 
her mo^ee. In 1SS14. the first list of Kansas mosses was published In the 
"Washburn College Bulletin", edited by Prof, F, W. Cragin, The collecting 
was done by Professor Cragin's students chiefly, while the specimens were 
seat to Eugene Ran for determination. 

This list contained hut 12 species, all from the Immediate vicinity of To- 
pnba. A'lditlonal speciee were reported from time to time, and the llsta 
publisheJ in 'be ''Washburn College Laboratory Bulletin", giving new locali- 
ties tor mosses previously reported, until the fourth and last list was published 
in 1886. numbering 53 species in all. These last lists included collections 
from varkiuR counties over the state, many specimens being collected In 



Satlitc I'Otinty, by Dr. Joseph Henry, who. though only an Amateur and tt^ 
7l> yeais ol'I, tab nevertheleBa an enthusiastic collector. He died In October 
lUtl. Renaulil and Cardot determined Dr. Joseph Henry's coUeclton of Sa]in< 
counly moBsee. wbloh extended through more than three years of 
^(Di-V, nnil u.is published with Cretin's last list in the BotanicAl Gazette. 
XVII. p. 81. T'lere *^re 40 species added to (be old list, making 
in all (besides eight varieties) reported froni Kansas in 1S92. 

1 dad thai »Hh the addfUon ot the mosses published in Smyth's Check- 
last year, «ith the 30 additional epecles which I huve collected, not prevloi 
reported from Kansas (besides one entirely new species), that we have 
of 165 species. This Hal will probably be increased when the remainder of 
my material has been Identified. Most of my specimens were onllecied in the 
eastern third of the stale. The larger part of the collecting has been done 
in Wyandotte, Riley, and Pottawatomie counties, with a few specimens frotn 
Bourbon conuly. collected by Rev, John Bennett; from Franklin county, by 
Grace R. Meeker; from Shawnee county, by J. W. Beede and B. B. Smytb; 
fiom Atchison county, by B, B. Knerr. and a few from Wilson 
lected by Frank McClung; I olso have one specimen from Books county, 
by E. Bartholomew, and a few from Trego, .Greeley, and Anderson 
collected by myself. The kindly assistance of the above collectors has aid! 
me very much In securing material for study and comparison 

Bryophytes. or mosses, rank fourth in the subdivisions of the vegetable 
kingdom, coming Just above Fungi and below Pteridophytes. the vascular 
Cryptogams or ferns. The Bryophytes include two orders: the Hepatlcae. 
or liverwort moBses. and Muscineae. or true mosses. The order Muscineae 
Is characterlEed by two generations — sexual and aseiual. The sexual 
eration contains abundant chlorophyl, and Is the direct growth ot the spoi 
or in mosses preceded by the more simple protonenia. which, though chli 
phyllose. does not bear the sexua] organs, but produces buds for the 
plant or stem, which leafy stem constitutes the moss plant proper, prodi 
the sexual organs. 

The female sexual organ, when fertilized, produces the sporophore, 
asexual generation: which is very different from the sexual generation, and 
produces nothing but spores. This Bporogoaium, produced from the fer- 
tilized oospore of the female flower. Is not •rganicaily connected with the 
first generation, but obtains its nourishment from II by absorption. Its base 
being firmly embedded in the tissue at the apex of the stem. This sporocarp 
Bnalty completes its growth, and develops the spores, ready to germinate and 
again produce the sexual generation, thus completing the flynle of growth. 

The sjiores of mosses vary In size from one-flfth to 1-500 mm. In diameter; 
the very minute mosses often having the largest spores; there only being a 
few In each capsule, as in Ephemerum, Mlcromltrlum. and others, while many 
of the larger species have the capsule filled with many very fine spores, as In 
Hypniim. Cylindrotheclum, and others. See plates. 

The aire and surf ace- markings of the spore are often disilnguiahlDg cbar- 
aclerlsllcs between species and genera. 

The color of spores varies from a dark reddish brown to a light greenish 
yellow, or almost hyaline, but the usual color Is brown. 

The surface may be smooth, papillose, verrueulose, or sitghlly Irregular. 
(See plates.) 

The shape also varies from spherical to an Irregular globoid or angular, 
the spherical being most common. (See plates.) 
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The contentB of the 8|>ore ponalst of chlorophyl, starch granules, oil glob- 
ules, mucus, and protoplasm. The spores of eome species contain ni 
than others, and some are conaiderahly more dense than others. 

The outer, thicker coat of the spore (primordial utricle, or moth cell) la , 
termed the eioeijore, and consists of differentiated protoplasm somewhat 
similar to cellulose. It is thicker in some species than others. The Inner 
lart or contents of the spore Is called the endospore. 

Spoma when placed under favorable conditions, with moisture and 
warmth, will germinate readily. Pirgt the ejtospore htirsta and the endo- 
ipoi-e protrudes and begins to divide, continuin!; the division and growth until 
ihe loUK threads form the dense felt-Uke mat, resembling the light green 
niuments of conferva, and forming a green (ilm over rocks and walla, 

These green threads are termed the protouema, and correspond to the 
pro thai liuni of ferns. This is the first stage of the development of the sexual 
SeneraUon, from the usei^uiil spore. The long threads elongate hy apical 
Sr«wih, forming oblique septa and long cells; and giving rise to branches 
Jusl bacK of the septa. The septa are always Inclined at different angles, 
nsuslly in three ways. 

The opposite side of the endoupore sends out hyaline rhiEoIds. also 
^k>|iauely eeptate, which soon becomes brown. These penetrate the soil and 
■^ biwrb nourishment: thus the protouema develops chlorophyl and supporta 
'C«elr by assimilation. It soon forms leafy buds behind or below the septa or 
K«>de; the rblioids develop below, firmly fixing It to the aotl. where It soon 
Cv-ows tntu the leafy axis, or what Is ordinarily termed a moss, which la the 
^-^rfect stage of the sexual generation. (See plates 35 and 'iS.i 

The size and persistence of the protonema varies greatly in different 
S ruiips ot mosses. It being very small In some species Hess than a centimeter), 
^*-lille In othei'H it grows quite large, covering several ceollmetera with Its 
*. Inments, which live for some time, hut U usually disappears when the leafy 
*- xiB Is developed. In very minute mosses that live but a short time, the pro- 
i-^n<!iiia grows vigorously, so that all Etages of development may be present 
^^^a one Individual, and genetically connected, as in Ephemerum, Mlcro- 
t^saltriiim. and oihera. (See plates.) 

The Sphagflaceae, Andreaeaceae and Tetraphldae differ from the typical 
~%:xif>9^es In the structure ot the sporogonia and In the formation of the pro- 
"^onema. The Sphagnaceae. when growing on a firm substratum, expand into 
^* flat plate of tissue, which branches al the margin, producing the leafy 
^tetn from Us upper surface. 

In Atidreaea, according to Kuhn, the contents ot the spore divide while 
«1llt within the closod exospore Into four cells, forming a tissue similar to 
"V-hat produced In the spores of some Hepatlcae, as Radiila and Frullanla, and 
Anally from one to two peripheral cells grow Into lllamente which extend over 
<he sub-stratum. iSee -Sach's Text-book ot Botany," pp. 361-363. and "Ooe- 
tle'i Special Morphology," pp. 1S3-166.) 

Thus the protonema may develop In three ways, as above described. 
Protonema may also be produced in numerous other ways, besides germi- 
nnilng from spores, of which further detail will be given later. 

The rhistoida, or roots, are of three dllferent kinds, the radical rhizolds. by 
Which the plant absorbs nourishment from the soil, protonemal rhlzoids 
nerving tlic same purpose to the protonema, and lastly adventitious roots on 
the stem and branches, termed tomentum: which are used for clinging and 
■baorbing moisture— chiefly the lattei^and often forming a thick tell on stem 
and lirnnches. as in Bartramla and DIcranum. (See i)\atea.) 
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The rolor ol the rhiiolds varlee from a llghl broim ui a dark pnrple, d|i 
brown being most common. In ibe ceDuliu- stmocure of all Uirw rorma th^ 
eelle are separated by obll<iue eepta. 

In the Sobacnaceae very feK' small rbixolds are to be found. Tbcre la %- 
very close relationship between rbisoids and protonema Uireads. as each > 
develop Into the other. The rbizolds are hyaline when flrat fonced, 
they enter the soil they become brownish and contais oil drops and coi 
able protoplasm. 

The buds of the urotonema develop into the stem or leat-bearing ajda. 
In the simpler mosses, there is no diRereotiatlon in the stem tissue, except 
that three or tour layers of cells are closer and firmer, with an Inner axis of 
fundamental tissue, having larger, thinner- walled cells, as Gymnostomum 
glaurum, Hedwigia ciliata, and Hylacomlum epIendeiLS, In Mhera. more 
highly developed, there is besides, also, an axial btindle of rerj- thin-walted 
and very narrow cells, and a central bundle or cylinder, as in Grtmmia. Pn- 
oaria. Barlramla. Malum. Bryum. and many others. The cell walls of the 
central bundle are tbicicened perceptibly only in Polytrichum, Atrichum. and 
DawEODia. Thua vie have all the gradations, from scarcely a siiggeation of 
a vascular sysleni to signs of medullary rays in the moat highly developed 
mosses, which is similar to that of some of the lowest vascular plants. |Se« 
"Sach's Botany," p. 365. and "Goeble's Special Morphology." p. 167). 

The form of the stem ranges From very short and simple (less than one 
millimeter Id length), as in Phascum and Buibaumia, to large branched 
plants, trotn three to live decimeters loag. as tn various Hypnum. Polf~ 
trlchum, Sphagnum, and others. 

The diameter of the stem varies from one-tenth millimeter to one milli- 
meter, and Is always Grm and elastic. 

The manner of bi-anching is very characteristic, as it may be dendroid or 
tree-like, simply or compoundly pinnate, fasttgiately or irregularly branched, 
and either erect or creeping. Again the branching may be complanate or 
Qaltened so that the branches and leaves are all in one plane (in this case 
being usually creeping), or the plants may be pulvinate or closely compact 
and cushion-like, or simply a tangled mat. In a tew cases the plants occur 
singly, as In Ftinarla and others. 

The color of the stem may be either brownish, yellowish, or more afteit 
green and cblorophyllose ; and the surface may be either rough and scaly or 
smooth and Bblning. The plants are either annual, as In Phascum and others, 
or perennial, as In Sphagnum. Polytriebum. etc. 

Mosses bearing fruit on the apex of the stem belong to the Acroearpl. 
while those bearing their fruit laterally belong to the Pleurocarpi. The 
acrocarpous mosses send out a branch each year, at the apex. ]u8t beof 
the base of the seta, producing a continuation of the stem called t 
vatlon, The pleurocarpous mosses send out true branches, and have ■ 
metric stems. 

The leaves of rooases are alwa^-s simple, sessile, and arranged In ' 
or more rows, according to the position of the successive segments. If tbey 
are arranged In two rows and flattened, they are said to be complanate. as 
3 plate IV), or they may be In three rows, as In Fontinails: 
MS the leaves are arranged In spirals. The phyllotaxy varies 
o three-eighths, aa in Sphagnum, Andreaea. and Polylricbum. 
r spreading, turned back, retlexed, curved like 
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lonft In Mnlum and Flsstdena). (see plates tV and XXI), oT very minute 
(t mm.) as Id tbe pseu da podium or Tetraphls. and Aulocotnntum. 

1 1) eome species there are two bIzch of leaves, a row of larger leaves on one 

slrle of the stem, and a row of smaller leaves on the other, as In Hriiopt.ery- 

eliiTU. Rachopiluui. and Cj-athoparum. Other sppcies have their leaves 

f^r-s;er and doser at the apex, termed rosulate, while they gradually grow 

Bnia.ller, until they become acale-like at the base of the stem, ae In Funarla. 

r>i «^ ranella. Leptobryum. and others. The leaves may be very close, erect, 

overlap, termed imbricate, as In some species of beucobryum, Thella, 

tea. and others (see plates V. XT, XXIV. and XXVIIT); or tie leaves may 

t»^ ■%-ery distant, as in Webera albicans, Bryum argenteum. and others Isee 

I*>«a.«:^s XVIII and XIX), The leaves surrounding the floral organs usually 

***^Tr^r from those of the stem In size, shape, color and position, being often 

'^■~«:>"^ded Into a rosette, as In Mnlum, Polylrlchum, and otners. Some leaves 

^^^^-'V'* atlpular appendages at the base, called paraphyllla, which are thraad- 

Kk.^^ and chloropbyllose, and probably aid in assimilation. Paraphyllla occur 

^*- vmony Hypna. and serve as dislinguishing characteristics between Its many 

"» »»«enera. (See plate XXXIIl.) 

"■j'he leaves of moases differ less in shape than In phanerogama. though there 
' ■^.^^onslderable variation. They are usually ovate -lanceolate, varying to or- 
■- *=^ ». iliir. and subulate or awl-shaped. 

~Tlie baw Is often decurrent, auricled. or cordate, while the entire leaf 
' ^^*--3 be r<'oiined, very concave, or even carinate. (Sea plates XXVI, XXIS, 

^**dvin. and XXXI.) 

The apex varies from broadly obtuse to long aplculate. hair- or awn- 
^^ *■ Died, and occasionally emarglnate, while the two edges of the upper half 
■*-^^ J be folded together, making It carinate: or the edges may be rolled in 
^^^^srde tl\e center, making it Involute, or even tubular. 

The edges may be entire, serrulate, dentate, hispid, plane, revolute. In- 
^^^ ^ute, urenulate, or wavy; while the border cells may be of different size, 
~^^ ^l«, (Mlor, or thickness. (See plates.) The surface may be smooth on 
^ ''~-^' Til sides, papillose on one side only, or on both, and hispid or hairy. When 
.^^ ly one side la smooth. It Is usuall.v the upper. All Ihese differences of 
^ *iingement, form, size, margin, nad surface of the leaves are used In Identi- 
- ^-^*llon. All Ihe species blend into each other, making the Intermediate 
g^^^ TBia very difficult to dlBtingulsh, even when closely studied with a micro- 

■^ The leaves are sometimes ribbed or costat«, and some are ecostate or 

^^U*rveleBa; while still others are hicoHtate, having two rudimentary nerves. 

"^^he coBta may extend beyond the apex into an awn point, when It is called 

^^icurrent. if the costa extends only to the Up of the leaf, then it la per- 

^*"MrTent, or It may end In the middle of the leaf. 

The poHta or nerve may be wide or narrow, thick or thin, round or Rat. 
^Smooib or hispid, or spinulose. It may also vary in color from green to 
Vjrown, or even purplish. In many species the costa is the distinguishing 
V«alore. (See plates.) 

A peculiar form of leaf occurs In the genus Fissldens, In which the leaf 
Keems to be vertical, and to have two laminae For part of its length. The 
■pllt. or seemingly double part, is the true leaf; but the nerve or costa has 
developed a lamina both on the upper and lower surfaces; which extend 
iM'vond the iRie leaf more than its entire length, and faces horlzontnlly. 
I9ee Plate IV.) 

in polytrlchum and Orthotrichum the nerves are made up of several 
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erect Uimcllae on the upper surface, and vary- ta number from two to eight. 
These lamellae also vary In thetr helebt from 4 to IS cells blgb. In some 
species. 

The leaves of most mosses are hut one layer of cells in thickness; some 
are two or even three layers thick; while the shape, size, and arrangement of 
the celtn. termed the areolatlon, varies widely in -different families, consti- 
tuting a hasla of claGsIB cation used by all modem bryologists. 

The shape and sixe of the cells may vary from minute besagonal or 
rectangular to large hexagonal or rectangular, riiomboidal, or very long 
linear, llexuoue, or vermicular, according as the areolatlon Is dense or loose. 
Sometimes the cells are very densely chlorophyllose, as In Atrlchum, Tiramla. 
etc.: or the cells may contain but few large chloropbyl grains, as In Mnium. 
Bryum, and others; again others are without any cblorophyl (hyallnej, as in 
heiicobryum and Sphaevura. paving then a whitish appearance. (See plate 
V.) The banal cells very frequently differ from the upper cells, either in 
sli:e, shape, color, or in being hyaline, when the upper cells are chloropbyl lose, 
or the reverse. This variation of tbe basal cells is often used as a speclflc 
difliinctlon, and Schimper uses this feature, especially in the genus DIcranum. 
dividing It Into two sections. 

When tbe endR of the cells are rectitn^ulnr, they are termed parenchymHtous, 
as in some of the Hypna. i Kee plate XXIV.| When elongated, and pointed ur 
rhombic, the acrolation is prosencbymatous, as in Bryum. and some Uypnu. 
(See plates XXX and XXXII.i Sometimes the walls are very much thickened, 
producing only a point or dot, ae in Grimmiaceae. 

Reproduction is accomplished both sexually and asexually. The asexual re- 
production is accomplished in many ways; but in almost every caee a new plant 
is preceded by a protonemn. In some mosses tbe leafy buds, bei-oming detached, 
or the leafy branches broken from the stem, grow immediately into new plants 
upon etrikins the soil; as in Conomitrium juliauum. and Cinclodotus squaticus. 
A single protonema may produce many plants: or single cells of the protonema 
may become globular, separate from one another, and lie dormant until next sea- 
son, as in Puuaria hygrometrica, each then growing; into a new protonema. The 
rhizoids, either the ai'rial or subterranean, may change directly to protonema! 
threads, as in Bryuui. Mnium, Barbula, etc.; or by first forming tubercles con- 
taining stored food material, which remain dormant until exposed to light, heat, 
and moisture, when they develop into protonema, as in Barbula muralis, Funa- 
ria hygrometrica, Grimmia pulvinata, Trichostomum rigidum, and Atrichum. 
(See plates XIV and XXll: see also in Goeble, p. 1T2.I Tbe aOrial rhizoids may 
produce protonema. with cblorophyl in their cells, and leaf buds directly: and 
Scbimper says the annual male plants are produced in this way by the perennial 
patches of female plants of Dicranum undulatum, thus accomplishing their fer- 
tilization. The cells of leaves may produce protonema by growing out into tubes 
which become segmented into propagula, as in Orthotrichum lyelli, O. obtuaifo- 
lium, etc. Club-shaped penicillate tuftn of protonema, with short cells, grow on 
the tips of the leaves of Orthotrichum phyllanthuni, Grimmia trichopbylla, Syr- 
rhopodon, and Calymperes. Protonema may grow from some leaf tips, from the 
marginal cells of leaves, as in BuxbaumJa aphylla, or from the tips of fertile 
plants, ae in Leucobryum vulgare. The setae or cell walls of tbe capsule will 
produce protonema, and also tbe inner surface of the calyptra of Conomitrium 
julianum. 

Gemmae as well as spores produce new proUinema, hence new pliuita. The 
gemmae are little spherical cellular bodies containing chlnropfayl, which are pro- 
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d«»c"e«i tnthtrr im Iha lenvea or stem. Aulacomnium jindrogyniim and Tetraphis 
p^lluf^la txvir giemmie upon the top nf prolonged leafietis braiiches, in a deiii^ate 
Pt»l> forruMl by a few uiodifled leaves. (See plate XXXVI.) There are no plants 
*» ^■'t?!! supplied with purely vegBtatise meana of reproduetion as the moasea; 
"("-"De a^vvT bear fruit ; hence these proTiaiona of nature to inauro reproduction. 
'-Thpre is no doubt of the existenen of Bexunl orgaus if mosses. The two or- 
^r^Eis .if rv production are now well understood. 

Ju-st ns in Phancroganui the flowcirs of mosses uucur in three (orma. The male 
*"*^l femair organs may occur in the same flowera, then it is synoecious ; or the 
*^^"«» off^atis amy be in separnt* flowera on the same plant, when it is termed 
*»«»i»deci(iii8: hut if on different plants it is dioecious. Of the synoecious mosses, 
••^■aiiim c-uspidatum and some Brya are exampies: of the monoecious species, 
■^ *^»^«:;hom, PolytrLchum. and some Hypna, are good extimplee: while of the 
^* *^^*^>v\oaa QiOHSes, such common species as Funaria hygrometrica, (tome Brya and 
.^■-^^IsBa are esaD)p)e.3. The most remarkable example of dioecious moaa is found 
I*'issidens grandifrons : the male plant only being found in Europe, and the 
plantfl only found in America : conae<iuently it is always sterile. Bome- 
ie»e the male flowers are on smaller, shorter lived plants, as Punaria hygro- 
t^-ica or Dicranum undulatum, etc, I See piiite XIV-i 

Zti tbe species that are synoecious, all the pitints look muth like the femnlo 
Its, but the male plants are usually quite different in appearance from either 

female or synocvioua plants. 
"^STien the plants are synoecious, both organs are in the same receptacle or 
'haetiuut together, or they are separated by special leaves of the perichaetium, 
ig<v1 in a spiral in the axis of the leaves surrounding the archegonia which 
""" ^^* ill the tenter. The female flower usually appears as a long almost closed 
^^^**^^ : while the male tlower is shorter and more blunt. 

"Ulie male flowers are borne either terminally or laleniily. When terminal the 
,^^*_^ lieridia or male organs are surrounded by leaves variously lafxlified and col- 
^^1_^^*^, termed the perigoiiium. The leaves of the male flower are usually shorter 
,^^__^^3 more blunt than those of the female flower. In some species the lower peri- 
^_^ ■:*Uil leaves toria a cup-like receptacle, colored red or orange ; inclosing the inner 
^^- *- ^ps and anlheridia, as in Polytrichum, Atrichum, and Pogonatum. (See plate 
■.^^ "~^<n.) Sometimes they are bud-like or gemmiform. and the outer leaves colored 
j^j^^^^^^or greun. These are always lateral; growing out of the axils of the leaves, as 
^-^^^ flypnura and Cylindrothecium; while in some species they have no perigonium 
j-^^^^-*l the leaf from whose axis they grow ; and still others grow on a naked stalk, 
..^j."^^ prolonged stt-iu, as in Tayloria and Splachnum. The perigonium consists of 
■^^-^^ ry small modified leaves, which gn)w anialler and more delicate, as they near 

^*.i* ra-nter, and vary in number in different species. 

-..^ In both male and female flowers, many small filiform bodies, called paraph- 

^^ ea, grow up and help to protect the delicate antheridis and archegonia. In 

^^^*ale flowers sometimes the paraphyses are club shaped, but they are always 

^^ iiforxa in the female flower. (See plates .\IV it XX.i The anlheridium is a 

^^liibBhaped or globose body covered by an outside layer, one cell in thickness, 

*-»ipU)«ing many free cells within. This outer raembrano is chlorophyllose and 

^^witi until the aathoridium HpeDs ; when it changes to a red, brown, or yellow- 

*««b color. It opens at the apex and bursts the membrane, as in Sphagnum. 

^Bi»^ inGoeble'a, p. 175, and in Sacb's Botany, p. 371.1 The spermatozoida are 

^ualagous to pollen, hence the name antberidium for the organ containing them. 

^he spermato/oids are also club-shaped bodies, spirally twisted, the pointed 

ttnterior end being furnished with two long delicate cilia, which serve as motile 
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orgftriR by vibrating rapidly. Tbitfi they move abunt ewittly, ae eoon as fr«eil 
from thp antheridiuin: though they muBt always have water in which to float 
into the open ari^hegonia, and for this reason the antheridia never burr^ts when 
dry; the antheridia and ei>ern)at02oide are beet studied in Polytrichum, nhere 
they are crjinpiirn lively large. (See plate XXII. t 

The origin <it the anlheridiiiiu is Dot uniform, but differs in different species. 
In Sphagiuu it orif^nntee in the plaw of a new shoot, while in Fnntinnlia and 
moul other moaws the origin varies: even being different in the eame flower; {am 
'■GtH'ble's Spevtal Morpboiofo''" P- l"-^- ""^ "Saeh's Test- Book ot Botimy," 
p. W2.. 

The female flower is inulosed in lea ves called the periehnetiiAnorperi)^DiIiu 
These leaves also arc often niiieh modified, beeoming hyaline, delicately t 
branous, ur much elongated into a hairlike point, in some species, while llie b 
becomes eheathjng or involute. The iierifhaetinl lenvea tuv oauully 1i 
!■ longer, and more pnintod than the perigojiial leaves. 

The arebegonia or female orifnos, which are analogous to the instil of » fl 
are flask-ahaped bodies on a short, thick stalk or seta. The thick port n 
portion resting on the seta is tenn;^ the venter or geriueu, and iueluaes Qtc 
germinal cell or oosfure. The ujiper slender neck is tiaually twisted on lis ASis, 
and is called the neck or iritylidjuiu. The venter wall, before fertillzatiou. is two 
cells in thickness, and extends up into the neck, wbieh is only nne cell thick. 
This neck or stylidium cnngiats of four or sii rows of cella inclosing a central row 
of cells, termed the canal ct-lla. These eanal cells become mucilaginous when the 
archegonium is mature and receptive; and swell, forcing apart the upiter o 
making an open canal down to the oospore, through whii-h the spermata 
enter for fertilization, The sperm atnaoids, as soon ae they escape from t 
theriditim into the water surrounding them, move very mpiilly until flndi 
ojwn arciiegonium, which they enter, passing down the cans 
Schimjier and others have seen the s]>ermat<>zoids in Ihe canal. Usually bna 
archegiiniulu in a flower Is fertilised or develops; but in a few 
matured from the eame flower, as in Climacium dendroides, ajid others, j 
plalea-l 

The origin of the archegonium varies as much ae the antheridiu 
Sphagnum it originates at the apex of Ihe female shoot; and also ii 
uii.iCTiefi (See Goeble's Special Morphology, p. 170, and Sach's Bi)tany, p. 375i. 
the fertilized arcbegoniuni grows, the inner leaves of the pericbaetlum in^w 
larger, forming a sheath around the base of the seta, as in Dicrnnum, Hntum, 
and others. 

The fertilised oospiire now begins to grow down into the tissue of the a 
of the stem, firmly imbedding itself; while it also grown upward, forming u 
or statk. which bears the capsule or tbeca inclosing the spores. 

The otiepore, in growing upward, tears away the upper part of Ihe archef 
carrying it upward, where it usually remains attached, forming the calyptn 
veil: while the lower part forms a sheath inclosing the base of the aota, 0~ 
the vaginule. 

The 8p<)rogonium (sporopbure or sporophytei, which the developed o 
calle<l. almost reaches a perfect development in the venter of the a. 
Sphaifnum. 

In Sphagnum, Andrenea, and Archldium, the seta is very short, but in I 
mosses it becomes quite long. 

The calyptrci entirely covers the young capsule, and is usually membraid 
thin and smooth; but sometimes it is densely hairy, or hispid, as in INjlytria 
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and Orthotriohiim. Soujetlmi'S the ape\ in ntraight, and again it in inc'titied: 
snmetimee it is split up one aicU-, or (.•uciillate; or it may be cone shaped, with a 
Eimooth or irregular Ij'-lobed base, it then being termed mitrifomi. 'See plates.) 
The capeule or thecu Taries much in size, shape, surface, and color: but thegen' 
eral form is cylindrical or globose. These forme are modifinl in many wayB, into 
intermediate sbupes, as very long cylindrical, pyriform, elliptical, oval, angled, 
straight or cun-eil, erect or corneous, or pendulous. Again the capsule may be 
«»juelrlfleitl or nidenott at tho mouth or throat ; having a very small or large lid ; 
and BouietimeE the hasp is enlarged (called the apophyses); or it only one side is 
ewollen it is termed rtrumoee. 

Tlie walls of the capeult< are always several layers thick, with a distfoct epi- 
clemiis, nnd frequnntly with stoinata. Only u piirt of the ciinlral tissue of the 
Slioropbitrc is uwd in the gniwth of thi? siihoros; except in Archidiuin, where it 
S« all finally displaced by the matured spores. , 

Tbn columella is the central tissue of the capsule, and the mother cells of the 
yree are formed aruuad it; but the manner of this growth is uharactt>ristic in 
^tach group of raoBsee. (See ''Goeble's Special Morphology," pp. 177-178, and 
**Baoh's Botany," pp. ;j74-375.) 

The Interior of the capsule may develop In four different ways; and. upon 
Ihls difference, mosses are divided into four divisions or orders. 

The central cells of the theca are called the endotheclum, and the pe- 
x-lpheral cells, tlie perltheciuni The endotheclum develops an outside layer of 
<»lls by division, called the archesporium, which is the spore-forming tissue. 
This archesporium divides into a mass of spore mother-cells, each of which 
'divides Into four spores. 

The perltheclum grows and fomiB by cell division, several layers of cells; 
%wa of these layers usually being nest the archesporium. with an interior 
cellular space between the outer layei-a several cells In thickness. This outer 
layer la connected with the Inner layer covering the archesporium (called 
the outer spore sac). (See Sach's Botany, p. J78.1 

The four types or natural divisions of mosses, based upon the development 
of the spores in the capsules, are os follow: The first and simplest is Sphagna- 
»:Hae, In which the endotheclum forms the columella only, which does not 
jiasE through Ihe archesporium. but is covered by it above. 

The second type fs Archldlaceae, In which the fertile and sterile cells are 
mixed together in the endotheclum, and the spore sac Is separated from the 
wall of the capsule by a bell-shaped intercellular space, and there Is no col- 
umella. 

The third type is Andreaeaceae, ia which the endotheclum Is dlfterentlaied 
into archcsitorium and columella, but the columella does not pass through 
the arohesporinm, The inner layer of the ampbithechim becomes the spore 
sac. which is not sepurated from the rest of the parietal tissue by an intercel- 
lular space. 

The fourth type, Bryaceae, is similar to Andreaeaceae, except that the col- 
nmella passes through the spore sac. which is separated from the walls of the 
(npsule by an intercellular space in the shape of a hollow cylinder. 

The operculum covers the top of the capsule, like the lid of a sugar bowl, 
arauming many shapes nnd sizes, and varying from the usual conical to long- 
beaked (roEtetlate), or plano-convex. The apex may he mamltlate. apiculate. 
straight, or bent, while the surface may be either rough or smooth and the 
color the same as or different from the capsule, and in many cases forming 
a specific disiinction between the species. (See plates.) 
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The operculum is forced off the capsule either by the shrinking of the 
annulus, or by the swelling of the spores, thus allowing their escape and dis- 
semination. 

In two subdivisionfl of the division Musci the operculum is not developed. 
Andreaea opens by the capsule splitting into four valves, allowing the spores to 
escape through the spaces. The other sulxlivision does not allow the spores to 
escape until the capsule has decayed and broken into fragments. This subdi- 
vision includes several genera — Ephemerum, Phascum, etc.; but the larger por- 
tion of the division Musci is furnished with a deciduous operculum. 

In regard to the operculum the mosses are divided into three groups. The first, 
called Schistocarpi, are those splitting the capsule into four valves and having no 
deciduous operculum. The second group, Cleistocarpi, are closed-fruited mosses, 
those not freeing their spores until the capsule decays. The third group, Stego- 
carpi, are mosses whose capsules have a deciduous operculum or lid, which opens 
to free the spores when the capsule is ripe. The annul us is a ring, composed of 
a row or several rows of cells (from one to four rows), which grows between the 
lid and capsule. When the capsule is mature this ring of cells contracts on the 
inner surface, thus freeing the operculum from the capsule. The annulus is 
usually fugacious, but in some cases it is persistent, and is either simple, 
compound, or revoluble, as in Funaria; or it may be entirely wanting. The com- 
pound revoluble annulus of Funaria hygrometrica is especially good for studying. 
(See plate XIV.) 

The mouth of the capsule when the lid is removed, may or may not have a 
peristome or teeth. If the mouth is naked or without a peristome, it is termed a 
g>'mnostomous moss : but most mosses have either a single or double peristome. 
When there are two rows of teeth it is said to have a double peristome ; if only 
one row, a simple peristome. 

Often the teeth are long and slender, and very sensitive to moisture, curling 
up in various ways either inward or outward when dry ; but rapidly becoming 
erect when moistened. The simple peristome and also the outer row, when it is 
double, grows from the inner lining membrane of the capsule. 

The number of teeth is usually constant in the same species ; but varies in 
different species, from four to sixty-four ; the number always being a multiple 
of four, doubling itself regularly, as four, eight, sixteen, thirty-two and sixty- 
four. 

The teeth are of many sizes, shapes, and colors ; and vary greatly in their 
surface and structure. They are sometimes long, slender, straight, and entire, 
as in Barbula ; or lanceolate and closely articulate, or broadly triangular w^ith 
few articulations ; or perhaps blunt and irregular in shape. Sometimes they are 
sm(M)th and again they are either granular or densely papillose or lined with 
plates, or lamellate on the inner surface. Again, they may be bordered by hyaline 
edges, and marked down the center by divisural lines, or be split down the medial 
line ; thus giving the paired arrangement of the teeth. Their color is usually 
the same as the capsule : but it is frequently different, it often being bright 
orange, i)urple, yellow, or hyaline, but most commonly brownish like the capsule. 
Some teeth consist of a single elongated cell, as in Barbula and others ; or of a 
row of cells transversely jointed ( articulated ), called trabiculate. 

The inner peristome develops from the outer wall of the spore sac. It is 
often a short membrane reaching but a short distance above the edge of the 
capsule, and frequently It is a thin, plaited cone-like membrane, with cilia 
between the segments or processes. The cilia are usually (^poslte the inter- 
spaces of the outer teeth, and are from one to three in number, always being 



tirallae. uid often spurred, or appendSculate, or papillose. The segmentB are 
UBitally opposite the onter teeth, and sometlmea adhere to ibem. These Inner 
tceih are often shorter than the outer, and usually thinner and paler. These 
are also often papilloee, bygrometric, or hyaline. (See plates.) 

In Tetraphis pellucjda and the Polytrlchaceae the peristome consists of 
agglutJnated Slamenta. These dIfTereaces in the teeth are used by Mitten, an 
GnellEb bryologlet, as a baeis of dlTlslon, separating sll roosses Into two 
dtTielotiB — Arthrodontl. those with Jointed teeth, and Nematodonti, Uiose 
baving niamentouE teeth. 

In the genus Po!>"trichmn the top of tne columella expands into a mem- 
brane, closing the mouth of the capsule, and joined to the top of the teetb, 
and is called the eptphragm, or tympanum. 

The teeth are supposed by some writers to aid In scattering the spores by 
Uieir hygroscopic properties, which cause them to mabe considerable motion. 
In ourling back and forth Into various positions as the amount of molature 

At any rate the apores are dispersed In some way. and find a moist place 
Xn Which to germinate. This Bnlsbcs the cycle of development and brings us 
"liack to the apore, our former aUrting point. 

Many mosees, mentioned above as Illustrations of various points, do not 
v<x\ir In Kansas, nor have I examined all. but I quote from the authority 
^f the greatest bryologists. 

All species thus far reported from this state by reliable authoriUee are 
ajranged below in a key, which is but an abbreviation of "Barnes's Artiflcial 
Hey to North American Mosses," or, perhaps, more properly speaking. It is 
3nodeled from Barnes's Key. I have arranged this hey for the convenience 
<it other students of our Kansas mosses, linowing that it is very far from com- 
plete, but hoping to add to it myself at some future date, and feeling sure 
tbat whoever may take up tills study will also add much more towards Its 
completeness. 

Manf of the species includwl I have nevir collectcKl or even aeon; but they 
are reported by the tH-at authority ; and my list is mainly prepared from RenauM 
and Cardnt's Inst list, published in the Botanical Gazette, March. 189S. with 
such additiona as I have made from my own uoiloction. All my identiflcationfl 
have been verified by Mr*. E. G. Britton ; who has very kindly assisted and en- 
oouraged me in my work. 

All spet^ies marked with a star or dag^r I hare in my cijilectioQ and have es- 
unined cloeely ; those marked with a small x were identified and studied by Ben- 
auld and Curdot, from specimens sent tbem by Dr. JoHcph Henry, of Salina, and 
published in the Botimical Gazette, Vol. XVI!, |i. 82. All species not marked at 
all are reported in other lists, as "Wnahbum Bulletins," or "Smyth's Check 
List ; " while those marked by a double dagger are new species. 

Tbr nuoibxr fulliiwiiig Ihs namo of n efane or fi|iecio9 in Uil« key refer* to tlic psgn of Lih<- 
qnvmni udiI JoniM'e MoHse* tif North .imerica. wlisra tiiit dt-goriptioD in to be (uuuil. 

ANALYTIC KEY TO THE GENERA OP KANSAS MOSSES. 
OKDKK (.— Sphaonacbab. 

Cttpsuie dehiscing by a deciduous operculum ; peristome none ; 
leaves compoaed of large hyaline cells, with intervening rows 
■if small cblorophyllose onea. Genus single x Sphagnum moUe Siiltiv. 18 

ORDER 1 1.— Akdrbakackas. 
? 
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OKI>KK III, — Archidiaceae. 

Capsule bursting irregularly; 8ix)re8 few and very large. Genus 

single X Archidium Hallii Aust- ^ 

ORDER IV.— Bryaceae. 

Capsule bursting irregularly (spores numerous) or generally de- 
hiscing by a deciduous operculum; in the latter case usually 
furnished with a peristome. Leaves not sphagnoid. Grenera 
numerous, and as follow : 

I. CLEISTOCARPI.- - Cai>;uU» without a deciduous operculum. 

A. Green protonenia iiersisU'ut. 
Leaves ecostate. 

Capsule colorless x Micromitrium. 37 

Capsule colon^il x Ephemenim, 37 

Leaves costate x Ephemerum, 37 

B. Green i>rotonema not i)ersistent. 
Margins of leaves flat or incurv(Kl. 

L<'aves linear-lanceolate to subulate or abruptly i)ointed. 

Capsule cucuUate x Pleuridium, 43 

Margins of leaves more or less revolute. 

Cai)sule short-]x>inted. 

Calyjitra mitrate x Microbrjnun, 45 

Calyi)tra cueullate x Phascum, 41 

II. STEGOCARPI.— Cai)sule with a deciduous operculum. 

A. AcKocARPi. Flowers and fruit terminating the stem, either the main shoot 

or a branch. 

1. Mouth of capsule naked. 

* Leaf cells isTxlia metric, at least above the middle of the leaf, often ob- 

scure. 

Lid inii)erfectly formed, i)ersistent x Astomum, 51 

Lid perfect, deciduous. 
Capsule immersed. 

Jjeaves lamellose x Pharomitrium, 100 

Leaves not lamellose, ciliate x Hedwigia, 152 

Leaves with a hyaline hair-point x Grimmia, 134 

Capsule exserted, not ribbed when dry. Lid conic, beaked. 
Pedicel long * Gymnostomum, 52 

* * Ix^af cells plainly elongated, distinct. 

Lid small, convex or short-conic; capsule microstome. 

Leaves subulate-dentate x Bartramia, 53 

Leaves broad, entire: calyptra inclosing capsule Pyramidula, 196 

Lid large (rarely small): capsule macrostome. 
Capsule dehiscing regularly above the middle, not covered 

by the calyptra * Physcomitrium, 196 

2. Mouth of capsule furnished with a peristome. 

* Peristome single. 

t Teeth articulate. 
X Teeth eight. 
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Leaves thick and coriaceous. 

[Ortliotrichum and Ptychomitrium (S. Notarisia) may be found hero.] 

X t Teeth sixteed; calyptra mitrate. 

;| Calyptra plicate. 

Teeth cribroee, purple x Coscinodon, 154 

Teeth filiform, trifid Ptychomitrium, 156 

Teeth approximate or connate in pairs. 

Ijanceolate to subulate, papillose Ptychomitrium, 156 

Triani;ular- lanceolate, articulate quadrate. 

Basal leaf-cells hexagono-rectangular, hyaline * Orthotrichum, 164 

• 

II II Calyptra not plicate. 
^Terrestrial, or on rocks. 

More than 1 cm. high; leaf-cells small, quadrate or punctate, 

obscure; beak long or short, not clavate. 
Teeth lanceolate, flat, subentire or cribrose, or 2-3-fid to the 

middle * Grimmia, 134 

Teeth linear-lanceolate, 2-3-fid to below the middle, or 

cleft to base into filiform segments Rhacomitrium, 147 

XXX Teeth sixteen; calyptra cucullate. 

!| Leaves distichous. 
^Kieaves broad, with a prominent vertical wing '*' Fissidens, 81 

\\ II Leaves pluriseriate. 
^ Capsule unsymmetric, cernuous- inclined, or arcuate. 

Teeth filiform, bifid from a membranous base x Desmatodon, 110 

Teeth irregularly lacerate or bifid to the middle or below. 

Leaf-cells enlarged at the basal angles, oblong above, rectan- 
gular at base * Dicranella, 64 

Leaf-cells enlarged quadrate at the basal angles, linear at base, '*' Dicranum, 67 

Leaf-cells of two kinds, in two or three layers * Leucobryum, 90 

Teeth bifid to near the base. 

Lid conic, leaves lanceolate * Ceratodon, 92 

H T; Capsule symmetric, pendulous on a flexuous pedicel. 
Teeth bifid to the middle x Campylopus, 77 

•j ^ T Capsule symmetric, erect. 
Teeth bifid to the common membranous base. 

Leaves subulate to lance-subulate, from a broader base * Loptotrichum, 105 

Leaves lanceolate to linear-lanceolate. 

Lid elongated-conic .* x Trichostomum, 108 

Lid short-conic or beaked x Desmatodon, 110 

Leaf-cells not enlarged at the angles. 
Teeth large, mostly cribrose. 

Pedicel little longer than the often hair- pointed leaves * Grimmia, 134 

Teeth small, often truncate or rudimentary; leaf -margins involute 

above * Weisia, 55 

Teeth entire. 
Capsule oval to subcylindric, not ribbed when dry; teeth 

linear-filiform, connate at base x Didymodon, 104 

Capsule short- pyriform, turbinate when dry; teeth blunt Seligeria, 96 

Capsule globose; lid beakless, small * Bartramia, 203 
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Teeth v^ari-.^La;^, £-:?:r3L :r lir«ar: ;«dkcb kn^. trkted to tlie left, • 



^ ^ Tieirti ^:< art5:Ti:a5i*- 



Tw: cr fltxtr-fe^a-. 



CaJ3~pua CT;c:illa5r: caf«i> «jT=:c»?5ric cr DfoHr * Atricbiuiu-ii^ 

CaJ^p-tia zL-iira:-?- drCJtjy tairy: caF««i> 4 < anf^led. teeth 61. * Fotrtiidium^r -^ 

T<*l2i trc«d> .?r carr^wlj triArucular-Iaiiic«iD«ate: capeole fib- 

Lieaf-ceLs at ttase h<?3ragc&:^rectangaW. hyaline * Orthotricham, 161 

'*' "*' Cai«u]^ ucsycLCietrie, inclined, oblique, or pendukNUL 

t Inner peristcc&e a Djembrane. carinate or cot into rirteen segments; 
tht-^e soanetiiiicf: separated by cilia. 

Cilia rery shi?rt. rudimectary or none. 
Membrane latticed or cleft to the base into filiform appendicu- 

late seemects. 

Pedicel cone *jt %'erj- short. learee ecostate * Fontinalis, 368 

HeEE^brace cot cleft to the base. 
S*i?niectB entire or interruptedly cleft along the middle line. 

Shorter than the teeth or rudimentary * Funaria. 300 

&|ualicg the teeth in len£!th: leaves not eqaarroeie. 
I>:af -cells carrowly rhombic-hexagonal, tending to linear, 

leaves narrower * Webera, 215 

I>^af-cells and leaf broader • Brynm, 323 

SegDieots bifid, divisionft divaricate. 

Leaves lanceolate to subulate, large * Bartramia, 303 

I>^ves lanceolate or broader, plants smaller x Fhikmotis, 306 

Segments filiform, united by fours at their tips. * Timmia, 354 

Cilia present. 
Appendiculate. 

I>rav«*s lance subulate, cells linear * Leptobryum, 215 

I>rav#--s bn>ader. cells rhombic-hexagonal * Bryum, 223 

Inapfiendiculate: capisule not ribbed when dry. 
f>-ave» Ianc^'<^»late. glossy, cells narrowly rhombic-hexagonal, in- 
clining to linear * Webera, 215 

I>rav<'H lartre. s^^ft. oblong-ovate or broader, cells round-hexagonal. * Mnium, 241 

IJ. pLKi:iiorAKiM. Flowers and fruit lateral, in the axils of learee. 

[ Fontinalis may be foond here. ] 

1. I'l-ristorne sinj^le i rarely nr>ne k teeth eight or sixteen. 

I>'av«-H rliHtichous. with broad vertical wing * Fiasidens, 81 

J>'av«H wrrate to ciliate flentate ; capsule long pediceled x Fabronia, 2W 

2. PeriHtom^* double, the inner often imperfect. 

♦ Hf^nu'TiiP none or short, or obscured by adhering to the teeth. 
t I>»aveH jiapillose. 
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Entire, ovate to ovate-lanceolate. 

Teeth ciliate-papilloee * Leskea, 301 

Teeth not papillose * Anomodon, 304 

Spinulose-dentate to fimbriate (rarely entire), deltoid or round-ovate, * Thelia 298 

1 1 Leaves not papillose; capsule straight; segments bifid or adhering to 
the teeth. 

Plants small ( 1-2 cm.); capsules about 2 mm. long * Pylaisia, 308 

Plants large (4-6 cm.); capsules 4 mm. long '*' Oylindrothecium, 310 

* * Segments not distinctly keeled, narrow ; leaves costate ; cells roundish 

to oval rhombic. 

Stem and branch leaves similar * Leskea, 301 

Stem leaves much smaller than branch leaves * Anomodon, 304 

* * * Segments distinctly keeled, often broad, 
t Capsule symmetric, erect. 

[ Species of Hypnum with oroct or subcrect capsules may be found here.] 

Leaves not papillose, ecostate ; annuius large. 

Leaf-cells quadrate at basal angles * Oylindrothecium, 310 

Leaves ecostate ; annulus small, narrow * Pylaisia, 308 

Leaves costate ; plants dendroid * Climacium, 313 

1 1 Capsule unsymmetric, often arcuate. 
Leaf-cells small ; calyptra cucullate * Hypnum, 316 



ANALYTIC KEY TO THE SPECIES OF KANSAS MOSSES. 

SPHAGNUM, p. 12. 

X S. molle Sulliv. 13. 

Saline Co.; a very young and sterile form (Dr. Joseph Henry). 

MICROMITRIUM, p. 37. 

X Micromitrium sp. ? 

Too young to determine. Saline Co. (Joseph Henry.) 

EPHEMERUM, p. 37. 

Leaves costate, costa excurrent ; seta 0: capsule blunt-i)ointed. 

Leaves with long hyaline spinuiose arista x E. spinulosum B. & S. 3. 

Leaves papillose cm both sides x E. papillosum Aust. 4. 

Both collected in Saline Co. by Dr. Henry. 

PHASCUM, p. 41. 

Capsule subglobose, apiculate. 

Leaf-margins plane or incurved, denticulate P. carniolicum Web. & Mohr. 1. 

Leaf ^margins reflexed, quite entire x P. cuspidatum Schreb. 2. 

Costa prolonged into a long filiform point, 

X P. cuspidatum, var. piliferum B. & S. 

P. carniolicum, in Western Kans^is (Smyth's Check List). P. cuspidatum 

and var. piliferum were collected in Saline Co. by Joseph Henry. 

PLEURIDIUM, p. 43. 

Infbrescence autoecious ; upper leaves long subulate. 

Serrulate from the middle upwards x P. Bolanderi Muell. 5. 

Saline Co., sterile, by Jos. Henry. 
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MICROBRYXm, p. 15. 

X M. flnerkeanumSi;h-. vnr. hiMiricj Ren. & CiuxL 
This (lilTers [rom tbe tvpical form in tbp greon coliir nl th^ plant, and the 
BJtcurrent costa, oftsn hyaline at the {joinL Salino Co., ud saady 
fcround iHenry. Bot. Gai., Vol. XIV. p. SI I. 

ARCHIDIUM, p. 49. 

Autoecious, coettt often long eictirrenl I A. Uallii Aiist- 5 

Saline I Henry I. 

ASTOMUM. p. 5L 
CajiBuie solitar)'- 

Browc, globose, leaveB crispate. ., x A. crtsputn Hompel 

Orange, subglobose, leaves crispate n-hen dry i A. Sullivaotii £ 

A. crispum. Saline ( Henry). A. SuUivantii, Sniine I Henr.v)- 

GYMiXOSTOMUM, p. 52. 
Ldil tailing early: cnpmile tbiu walled, with 3-4 rows of traoeversely elongiitS 
e»\\R at mouth. 
Plants 1-7 cm. high, i.'osta TO miurotnilUmeters widr at base 

with 4-0 guides. * G. rupe«tre Si^^ 

Riley and Pot tnw atom ie ( M. Reed). 

WElalA, p. &). 
inflorescence autoecioua: teeth more or less perfect, or non 

Capsule wrinkled lengthwise when dry • W. viridula Brid. 1 

Capsule narrower, lid long beaked, curved, teeth nearly entire. 

* W. viridula, var. stecoaarpa 31u«ll. 
W. viridula. Saline Co. 1 Henry i; Wyandotte (Bennett 4 M. Reed<: Ril<^y, 
Pottawatomie, and .\ijdor«m I M. Reetii. Var. slenoearpn, Wil- 
son Co. iCr^n); Wyandotte and Riley \ M. Reed I. 

DICR.\NELLA, p. 61. 

I. Cells of exotheeium reiztnagular quadrate; seta red: I'ustu usually liroud and 

iniiistinct below. 
S. Leaves not sheathing, erect, spreading. 
Cosia pereurrent, or escurrenl ; annulus nuae, perisltiine papillose. 

Capsule eernuoUH, curved • D. varla Sch. 

Capsule erect, syaiiuetric , . D. rufeaceoe Sch. 7 

II. Cells of the exothet;ium prosenchytnatoue : seta often yellow : caaln nnrrow 

, and well delined below. 
Seta yellowish. 

Capsule cerouciue, not etrumose — . D. heteromalla Sch. 10 

D. V aria, Shawnee iCrugin It Becker); Saline < Henry): comnioD. It difTctts 
from the type in having a long beaked lid. teeth i«llui-id at 
apex, reddish at base, btfld. vertically striolatei it is probably a 
variety. D, ruteacens I Smyth's Check List). D. heteronialln, 
Saline ( Henry), a sterile form with shorter leaves; rather doubt- 
ful species. 

DICRANUM, p. B7. 
" In this genus the stmeture of the costa is of diagnostic value. It is either 
composed of similar cells (homogeneous) or composed of large parenchymoee oalis 
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and small sclerenchymose cells (stereides); it is then heterogeneous. The large 
parenchymoee cells (called guides)^ form a row (seldom double) in the middle of 
the eosta, touching each other tangential ly. They are comparatively large, but 
little thickened, and either empty or starch-bearing.'^ '^ 
Dioecious; stems radiculous (often densely): costii with guides: 

capsule more or less arcuate. 
Leaf-cells pitted; costa percurrent; leaves not undulate: guides 

in one row. 

Perichaetial leaves abruptly subulate x D. scoparium Hedw. 17 

In Labette (Nelson); Saline ( Henry); sterile form, with leaves often broken 
at point. 

CAMPVLOPUS, p. 77. 

Costa smooth at back, auricles none. 

Upper leaves with hyaline points x C. henrici Ren. & Card.^ 

C. henrici, Saline Co. (Henry); sterile. 

FISSIDENS, p. 81. 

I. (Edfissidens.) Plants terrestrial or submersed, but not floating; leaves soft, 

of one layer of cells. 

A. Fruit terminal. 

1. Monoecious, male flowers axillary. 

Leaf-cells larger, not densely chlorophyllose, nor in distinct rows, 

X F. bryoides Hedw. 2 

2. Dioecious or monoecious, with male flowers terminal on a rooting branch 

at the base of the female stem. 
Leaf -cells almost or quite isodiametric, often obscure: leaves 

with a narrow border, at least on vaginate lamina. 

Margins of leaf-cells not papillose x F. brambergeri Schw. 

Serrulate at apex; auricles broadly marginoil 

X F. incur V us Schw. 3, var. minutulus Sulliv. 
Short acuminate, lid rostellate. . x F. incurvus Schw., var. exiguus Sulliv. 
Leaves without a border. 

Obtuse, cells pellucid, operculum conic * F. obtusifolius Wils. 17 

Broader border of elongated cells on margin of vaginate 
lamina: and a narrow, more or less distinct 
border on the dorsal wing, 

X F. obtusifolius, var. Kansensis Ren. *fc Card. 
Apiculate, operculum with acicular beak x F. osmundoides Hedw. 18 

B. Fruit lateral. 

Leaves bordered by several rows of paler, often incrassate cells. 
Capsule erect or inclined, flowers dioecious, leaf-cells obscure, 

X F. decipiens DeXot. 19 
X F. bryoides. Saline (llenryi. F. incurvus, var. minu- 
tulus (Smyth's Check List), x F. incurvus, var. 
exiguus (Smyth's Cheek List), x F. obtusifol- 
ius, var. Kansensis, Saline ( Henry). F. osmun- 
doides. Brown Co. (Becker). F. decii)iens 
(Smyth's Check List). 

' Prin^h. Jahrb. f. Wiss. Bot.. VI, :i74. 

*Cf. Lixnpricht: Die LaubmoorM*, p. 2:{. 

'Renanld A Cardot: Bot. Guz., XIII a»^)i p. l^h pl. XIV. 
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LEUCOBRTUM. p. 90. 
Capsule apparently lateral (Ijy innavatirins). 

Leaves ^rect. spreading, oblong- laDceolste • L. vutgarft, Hsmfcl 

Plants BDialler, half as long, leaves short«r aod more crowde^l. 

Capsule smaller, ptnlieel shorter .L. nitoue Sulliv.S 

L. vulgare, i^terile, Bourbon Co. < Bennett ). L. minus, m Smyth's Check 
List, 

CERATODON, p. 92. 

Stems 2-3 (sterile often lOj cm. long; teeth articulate for ttrw- 

tourths of length • C. purpureus, Brid. 1 

Collected in Shawnee (Fields and Smyth): Ford (Cra^ml; Saline. sl«ri]e 
form ( Uenryii Riley ( Kellermank: WTandotte ( M. Reed t. 

SELIGERIA, p. m. 
Seta straight when moist. 

Leaves shar)) pointed; cells above rectangular; spores u 

10-H mmm 8. pusilla. 

Reported from eastern Knosas i Smyth's Check List ). 

PHAROMITRIUM, p. 100. 
Capsule immersed, globose, without peristome, enlarged at ori- 
fice after the falling of the lid: leaves soft. 
loosely areolate. 

Calyptra oblique, plurilobate x P. subseasilej 

Saline < Henry], with young form named by Austin F. exiguum. 

DIDYMODON, p. 101. 

Leaf-cells below rectangular. 

Leaf base red; margins above revolute , .. D. rubellu(s. Br. Jb S<^. 1 

Also a new species, D. species nnvuT Ren. Jt Card.' D. rubedlus ( Smyth's 
Check Listi: and D. species nara? Saline Co. < Henryi. 

LEPTOTRICHUM. p. 105. 
Dioei'iouH; leaves slightly twisted. 
Stem leaves spreading: perichuetJal leaves hardly sheathing. 

X L. tortile Huell., var. TaginansX 
Stem leaves imbricate: perichaetial leaves long, sheathing. 

I L. vaginalis S 
Monoecious; plants short (5 mm.| 

Teeth cylindrical; nodose, articulate, leaves epr«adiog. 

* L. pallidum Hnmpe 5 

L. tortile, var. vaginans (Smyth's Check Liatj. L. vaginalis. Saline 

(Henryi, L, pallidum, Wilson ( McClungI; Salioe.-sterik- fonu, 

with leaves oft«D broken at tip ( Ueiiry): Labette, a doubtful 

sterile form (Newloni. 

TRICHOSTOMUM, p. 108. 
Lamina composed of one layer of cells, papillose. 
Margins reflexed or undulate, entire; annulus noue. . . s T. tophaoeum Urld. 1 
Miu-gios plane or incurved: costa reaching apex, or escurrent, 

serrate above; base of leaf yellowish, with th.Lck- 

walled rectangular ccIIb x T. crispulum Br. 3 



I 

lila^^^ 
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r. tophaceum (Smyth's Check List). T. crispuhim, sterile, Pottawato- 
mie (M. Reed); Saline (Henry). 

DESMATODON, p. 110. 

*-^Iwile erect or nearly so ; leaves without a thickened or hya- 

line border, papillose. 
^'^*** excurrent into a hair. 
^PBule cylindric (1:5-6); teeth divided half way or entire, 
dioecious, 

X D. plinthobiuH S. & L. 6 
^^**** Vanishing at apex, or forming a short ix)int ; leaves 

hyaline at base, margins revolute. 

*I*®iale long cylindric, leaves crenulate x D. arenaceous S. & L. 3 

■*-'- plinthobius, Saline, sterile ( Henry ). x D. arenaceus, sterile, Saline 
( Henry ). 

BAEBULA, p. 115. 

^ I. Leaves with jointed dichotomous filament*^ on casta. 

^^rrow, round ; leaves thin, broad § I. Chloronotae. 

II. Leaves not filamentose. 

p. **'Om a low membrane scarcely projecting from the mouth. 
— "^^^ small ; leaf cells small. 



_^ '*'*«3haetial leaves little different from the foliage § II. Unguiculatae. 

p, ^^'ichaetial leaves long, sheathing or convolute § III. C'onvolutae. 

^^"^^ robust ( except B. cespitosa ). 



m^^, --^ves entire : stems radiculous § IV. Tortuosae. 

• 'l^-om a high tesselate membrane § V. Syutrichiae. 

§ I. Chloronot^ie. 

^^ '^th hair points ; tip of leaf concolorous : hairs serrate : 

leaves rounded, obtuse x B. henrici Ran. 

^^ §11. Unguiculatae. 

plainly twisted ; leaves blunt, or mucronate by the excur- 
rent costa; cells at base rectangular and pelhi- 
cid; capsule oblong-elliptic to subcylindric ; 

-Tj^^ sub-incurved * B. unguiculata Iledw. 13 

^•i gradually pointed, papilIos<»; cells at l)Mse roundish, 
quadrate, or short-rectangular: costa 70 micro- 
millimeters wide at base, and tapering gradu- 
ally x B. fallax Hodw. 13 

§111. Convolutae. 

^^Ves plane on margins, or recurved : cai)sule snuwith : costa 

pcrcurrent x B. coiivohita Hedw. .32 

§IV. Tortu<.sa('. 
^ves long-linear, acute, abruptly mucronate B. caespitosij Schw. 37 

§ V. Syutrichiae. 

leaves not bordered ; cells smooth B. inucronifolia Br. A* Schw. 43 

X B. henrici (?), sterile (i)robably is Phascomitriuni sessile, say Renauhl & 
Cardot), Saline dlenrv). B. unguiculata. variable, Shawnee, 
Wilson (Cragini; Brown (Beckerr. Saline jlleurv): Riley i Keller- 
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man), x B. caespitosa. Wabaunsee (Baldwin); Saline (Henry). 
B. mucronifolia (Smyth's Check List). 

GRIMMTA, p. i:i4. 

S<*ta shorter than capsule: lid falling with columella § I. Schistidium. 

Seta longer than capsule, arcuate § II. Eugrimmia. 

Seta straight §111. Guem>jelia. 

§ I. Schistidium. 

Lc^aves without hyaline ]x^ints: capsule ovat<*-globose. 

In small dense cushions, soft lurid green G. conferta Funck. 1 

Leaves shorter, broad, obtuse G. conferta, var. obtusifolia Seh. 1 

In l(K)se cushions, coarse, fuscescent * G. apocarpa Hedw. 3 

LtK)se, leaves blunt; cajwule turbinate, wide mouthed when 

empty, G. aj)ocarpa Hedw. 3, var. rivularis Xees & Hornsoh. 

§ II. Eugrimmia. 
Capsule not costate (or obscurely) when dry; leaves not reflexed; 

margins plane; capsule elliptical; coUum 0. .G. olneyi Sulliv.? 17 

§ III. Guembelia. 

Lamina alx>ve 2 l-etratope; calyptra mitrate. 

Leaf margins plane x G. leucophaea Grev. 2i 

Leaf margins recurved ; walls of bafal cells sinuate 

X G. Penneylvaniea Schw. 22 

Only the margins 2 4-fltratofle; leaves hair-jjointed ; annulus 0; 

calyptra mitrate, covering the whole capsule. . . 

G. calyptra Ho«k. 23 

G. conferta, var. obtusifolia ( Smyth's Check List). * G. apocarpa. Saline, 
sterile (Henry;; Riley and Pottawatomie (Reed). Specimens 
blackish brown, and leaf points often broken; fruiting speci- 
mens common. G. apocarpa, var. rivularis (Smyth's Check 
List). X G. olneyi? sterile and stunted form, Saline (Henry). 
(t. IVnnsylvanica (Smyth's Check List). G. calyptrata. Saline 
(Henry). 

RACOMITRIUM, p. 147. 

Leaves muticous; costa not lamellose; leaves not auricled nor 

decurrent, obtuse R. aciculare Brid. 2 

HEDWIGIA, p. 152. 

Leaves falcate or curved at apex, pale green. 

Capsule globose, lid broadly cimvex H. ciliata Ehrh. 1 

A stunted form. Saline (Henry). 

COSCINODON, p. 154. 

Costa forming a rough hyaline j)oint, twice as long as the leaf, .. 

'. X C. Wrightii Sulliv. 2 

Monoecious; leaves ovate lanceolate, abruptly acuminate; teeth 

cribrose x CKenauldii Card. 

X C. Wrightii, Saline (Henry); x C. Renauldii Card., Saline (Henry). Bot. 

Gaz., XV (181K)i, p. 41, plate VI B. 



i 
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PTYCHOMITRIUM, p. 15G. 

Plants small (1 cm.); leaves acuminate^ nearly or quite entire. 
CoUnm 0. 

Teeth subulate (1:10): entire P. ineurvum Sulliv. 2 

CoUum equaling one-third sporangium P. pyginaeum Lesq. & James 4 

P. ineurvum, and P. pygmaeum, Southeast Kans^is (Smyth's Chock List). 

ORTHOTRICHUM, p. 164. 
A. Stomata superficial. 
*^^^nie double; capsule strongly costate. 
■*^ves not gemmiferous; teeth with punetulate areolos; cap- 
sule including colium subcylindric. 

^ves apiculate, minutely papillose O. brachytrichum Schimp. 18 

•^*"® ribbed only near the mouth; peristome opaque, very 

P papillose, reflexed when dry O. spcciosum Neee 12 

p^^»»ata immersed. 

^^°>ft simple: capsule faintly costate, bands (8, rarely lOj 

^ cinnamon retl O. anomalum IJotlw. 1 

^'® 16-costate, bands (10, rarely 8) yellow * O. cu])ulatum Hoffm. :3 

^^^^ shorter, blackish: capsule shorter, urci^olato 

p^^^^ * O. cupulatum, var. minus Sulliv. 

^^ double; capsule costate when dry, half immtTsed, 
j^ obovate, contracted below mouth. 

^ simple, often slightly papillose: neck not cupped 

p. X O. stran^ulatum IJoauv. 19 

brachytrichum, O. speciosum, O. anomalum (Smyth's Check Listj; 
* O. cupulatum, and * O. cupulatuiu, var. minus, Rilc^y ( M. 
Reed), x O. strangulatum, Saline ( Henry ). 

^ PYRAMIDULA, p. 19<J. 

^ large, inclosing capsule, dehiscent by a lateral cleft : 
5^ orifice naked x P. tetnif,'()na Brid. 

^^line (Henr>'). 
Capf^^. PHYSCOMITRIUM, p. IJKJ. 

Le-^^ exserted. 
j^ ^5 entire or nearly so. 

j^^^^ short, little exceeding leaves * P. H(x>k(»ri Hampe 4 

^^ much longer (5-10 mm.) 

^^avea linear-lanceolate ; colium x P. turhinatum Mich. 

"L^ leaves ovate-lanceolate : colium distinct * P. acuniinatuiu J3. iV: S. ."3 

^es serrate; cells at mouth of cai)Rule trausv«*rsely el(»n- 

gated, 5-7 rows; leaves acute, not bordered, P. iiyriforme Linn. 2 
^^^^^eta excurrent ; seta short ; aunulus small, simj^le, fallin^^ 

^ in pieces * ]\ Kellermani Mrs. Hritton 

^ ^. Hookeri, Riley (Kellerman »fc M. R^^ed ): Wyandotte and Pnttawatoniie 

'/heed); Franklin (Meeker): x P. tuibinatum? st»'rile. Saline (Henry;: P. 

^^^torme, Shawnee ( Cragin ): Brown (Becker): Labette (Newlon). * P. Kv\- 

^^ani, Riley (Kellerman ); Wyandotte and Pottawatomie i M. Ree<l >. * PLvs- 

. '^iitrium Kellermani, Mrs. Britton, n. sj). Plants .3 .") mm. lii^h ; stem short, 

'^'^iple or with basal innovatitms ; leaves few, rosulatc, '\ mm. long, ovate tri 

^^lar acuminate, vein excurrent : margins coarsely serrate, c<ills very lax, bawal 

•Cftrcely elongated; inflorescence monoecious: seta short, 1 -2 mm. lon^j, scarcely 
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esceediag the leavue, taperinf; into the Hfick, or bvbd stpophysivte : capeulo R""* 
form, l-lo mm. long, bright gold*© brown ; lid small, dense ; licak ahort, »^^' 
P3uutb not broadly Uarin^ wlien old, oflpn L-ontratled below it, liordered l^^"', 
rowfl o( elongnted tmnarerse ci^IIb nml a persistent i)range-(.<oI[)rft1 iinculc^ ". 
Bmnller stjuare, undifferentiatoil I'ells; uock short, stomata imuiHMnl, tral'^ ■ 
the theca tleiuie, regnlnr : eporex mugh I &-!Xi mmm. in diameter ), tDaturtni^^, 
March or ApriL Manhattan, Riley Co.. Kan.. W. A. KeilermaD. April Sfl, l-^7t* 
and March 6, 1869, t No. 38,) In moiet Bandy bunks, near sbrams. Di^^^ 
[rcim Drummond's specimens of P. Uookeri in the amnller size of the plnnte. 
lax, caarsely-eerratt> leaves, the aborter seta, more piriform capsultr, and M 



ally in the a 



ante. •^Ljfl 



FUNARIA, p. 20l>. 
Annulue large nnd re voluble: capsule distincUyetriule^costate: 
leaves short- acuminata ; lid l&rge ; sporeiS 12- 

17mnim * F. bygrometrica Hed>. 

* F, hygrometricii, Shnwnee (Crsgini: Imbette iNewlon); Salino (Henry.. 

Riley, Pottawatomie, and Wyandotte coantieB i M. Reed i; u^^ 

ually small, very comoion. 

B.:VRTRAM1A, p. 303. 
Capsule curved; lid oblique: peristome double; seta exceeding 
stems. 

Leaves papillose only on upper eurfoce i B. rsdicalis Beauv. S ^ 

Bn^ie not vrhile, margins revolute, au^lecious. * B. pomitorinis Uedw. G 

B. radicalis, sterile. Saline I Henryt, B. pomiformlB Labette (Newlonk; Frank' 
lin I Herrickt. 

PHILONOTIS, p. 308. ^H 

Leaf cells rectangular to linear: plants short |l-3 cm.l ^^^| 

Costa thick, rusty; leaves erect, spreading; capsule horitoDtal, ^^^| 

X P. MuhlenberKii Brid. 1 

Not uncommon, but sterile. Saline ( Henry). 

LEPTOBRl'UM, p. 215. 
Leaves uiurow, fle.iuous, subulate, glossy; capsule inclined or 

pendent; lid a pic ul ate; annaluBiarge * L. pyrifonne Schiinp. 1 

Collected in Pottawatomie county by Minnie Reed. 

WEBERA, p. 215. 

A. Annulus pri'sent; segments of endoatomi 

cilia well developed. 
Inflorescence poroecious. 
Capsule horizontal or pendent, not touching the seta; con- 
tracted Iwlow theniouth W, nutans Ue<.lw. 5 

Inflorescence dioecious. 
Uppermost leaves lanceolate (1:1-6); coeta reaching apex..W. amiQtiiiB Scbw. 9 

B. AnnuluaO. 

Leaves sharply serrate; stem red; leaves glaucous green 

W. albicans Schiinp. IS 

W. Dutans^Smyth's Check List): W. annotina. Shawnee (Becker); W. albicanfl, 

Brown (Becker); Wilson (Cragin); Saline (Henry); Riley, sterile, 

a [M. Reed). 



t and gaping along the keel: 
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BRl^UM, p. 223. 

Upper leaf cells rhombic to hexagonal; plants not from stolons. 

Cilia 0, or if any inappendiculate § I. Cladoclium. 

Cilia 2-4, appendiculate § II. Eubryum. 

Plants from stolons § III. Rhodobryum. 

§ I. Chidobryum. 

Synoecious or heteroecious, costa long excurrent; endostome 

attached to peristome ; spores smooth, about 
30 mmm B. pendulum Sch. 4 

§ II. Eubryum. 

A. Synoecious. 

• Costa long excurrent; endostome attached to jK^ristomo; spores 

smooth, about 30 mmm x B. bimum Schreb. 14 

B. Dioecious. 

Leaves pointed; costa percurrent or excurrent; capsule longer 

(l-3-f-)» tapering at base, yellowish brown, 
slightly constrictcKi below mouth; leaf margins 
revolute, serrate at apex. . x B. pseudotriquetrum Schwaegr. 38 

Leaves pointed; costa vanishing, silvery; plants small; leaves 

closely appressed, imbricate; capsule purple, 
pendent * B. argenteum Linn. 29 

Costa excurrent; leaves long cuspidate; cai>sule long (1-3); 

leaves erect and straight when dry; coUum one- 
half the six^rangium * B. caespiticium Linn. 30 

§ III. Rhtxlobryum. 

Costa excurrent; margin revolute % to ^4 length; collum one-half sporangium, 

curved B. ontariense Kindb. 

*B. pendulum (Smyth's Chock List); Pottawatomie (M. Reed). B. bimum 

Saline (Henry); Shawnee (Gragin). x B. pseudotriquetrum. 
Saline (Henry); Southeast Kansas (Smyth's Check List). B. 
argenteum, Shawnee (Fields); Wilson fCragin); Saline, sterile 
(Henry); Wyandotte, Riley, Pottawatomie and Anderson coun- 
ties (M. Reed); Franklin (Meeker). * B. caespiticium, Saline 
(Henry); Riley, Pottawatomie and Wyandotte counties (M. 
Reed). B. ontariense. Saline, sterile (Henry). Torr. Bull., 
XVI, p. 96. 

MNIUM, p. 241. 

Leaves serrate; teeth of leaves single; stems simple or branched; 

not dendroid; basilar branches stoloniform. 
Leaves acuminate, serrate to middle; lid convex, or mamillate; 

membrane of endostome lacunose, * Mnium cuspidatum Hedw. 1 

Leaves acuminate, serrate to base; lid mammiform x M. affine Bland 7 

Stems slender; leaves pale-margined; capsule shorter and 

solitary M. affine, var. elatum B. & S. 

*M. cuspidatum, Shawnee (Cragin, Smyth and others;; Wabaunsee ( Bald- 
win); Brown (Becker); Labette (Newlon); Wyandotte (Bennett 
and Reed); Riley, Pottawatomie and Anderson (M. Reed ); Atch- 
ison (E. B. Knerr). Very common in the eastern half of the state. 
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X M. affine. Sbawnw ICragini; Saline fHenryi. M. afflxie, 
elBlum, aterile, found in Saline' Co. iHonr^i. 

TIMMIA, p. 354. 

Capsule Irrcyiularly t)licalp wheu dry: eegui^Dts ttppendiculaW- . 

• T. megapnlitKoa E 
Shnwoec i Snijlh and J. W. Beodoj; Rllwy snd Rjttawalotnie ( M. I 

ATRICHUM, p.25n. 
CoBla lantellusp on upptT t>ide ooly: liuuellae 3-Q, entire: luntna 
wilb tneth 110 lower eurfiice. 

Leaves aculii, eorrato for ^^ length , , * A. undulatum lieaur. 1 

Lanielliie of It^aves higher: uapEUlc narruwer nnd ereet. 

ic A. undulatum, var. altictiHtatum R<m). a Card. 
LeavrB bluDtiBh; serrate al>ove middle only. 

Teeth dnuhio, aculeute *A. anguelAtuin Brid. 9 

Teetb single, abort 'A. santhopelmn Le«q. A JamoB I 

* A. undulatum, Saline 'Henry): Buarbon (Bennetti: FmitkliD f Meeker i; 
Pbttawatouiin, Wyandotte and Riley I M. R^ed ). None of th«w 
Bpeeintene had (^luBt(<red eapsules. as deeiTibetl in Lesqui^r^us's 
and Jainea's Manual. • A. angUBtatiim, Shawne* (Craeini; La- 
bettP (Newlon:; Wyandotte (M. Beedi; Saline iHenrj), • A. 
Hunt hope Ini a. Saline (Henry); Wyandnlte nnd Riloy iJii. Be«]j. 
X A. undulatum, var. altii-riatBtum, Saline {Hearyj, ^^^1 

I'OLVTRICHUM, p. 9G3. ^^H 

Leaves entire : niar^iua inilexed, arititati- at npex. ^^^^| 

Awn hyaline, long P. piBTeruiU Scliw*'^^^ 

Awn colored, short: leaves sprendiag irben mniat, subn^ 

curved - 'P. jimiporinuiD Willil. 4 

Leaves aerrale ; luarnnnal colls ot lamellae semilunar, with two 

prominent i>aptllae nt L-oraere P. cnmuiune Udd. t! 

• P. junipcrinum. Pottawatomie Co. i M. Reed), and in Western Knusns 
I Smyth's Check XAai ), P. pilifenim. Western Kansas ( Smyth's Check L*bI|» 
P. commune. NratJieaat Kansas | Smyth's Check Irtst I. 

FONTINALI8. p. 268. 
Perii'haetial leaves abrujitly imintjid, entire. 
lieaves not decurrent : leetli laijunose • F. dalecnrljea ] 

PABHONL\,p.291. 
Iji?iaveB cilia l<'-d<inta tp- 
Peristome of 8 geminate teeth: leaves coatate nearly lo mid- 
dle X F- oclulilcpharis ScUllj 

Sterile, Saline ( Henry). 

THELIA. p. 298. 

Papillae 2-*, (ureal*, usually blfurcalo : teeth lil7 20 * T. asprella 9uIli».~S~ 

Shawnee (Crngin); Brown (Becker I: Franklin (Meeker); Biluy and An- 
derson (M. Reed). 

LE8KEA. p. 301. ^jM 

1. Costa reaching to or beyond the luiddlo. ^^^H 

Not ifercurrent: leaves pntiro. ^^^H 

EnduBtome divided into segiuents. ^^^H 

Cleft between articulations; lcav«]« bluotiah L. obscura Uedw>M^^| 
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Not cleft; leaves ai^ute * L, polvcarpa Ebr. 1 

RtuJiistflnie b ahorr, undivided niemhraBe iL, Austici Sulliv. 6 

II. Cogta Tery short or none. 
Leaf -eel la rhombic. 

Leaves of primftry stem acute * L. pulvinata Wabl. 7 

• L. obauura, speoimen aeivnt: unable to detemiiue pusitively; leaves not 
papilloee; if L. obBcura. it is probably a variety. Pottnwatomie 
anil Riley lli«ed |: Saline (Henry), i L. Austini, Saline (Henry). 
• L. (Kilyearpn, Clay ( Cragin |; Shawnee. Brown ( Becker j; Wy- 
andotte and Bourbon (Bennett ): Pottawatomie, Riley and An- 
derson I M. Reed |. This is a very common species; but rariea 
uoiieiderably. *~L. pulvinata ? diffora from the type form l'OQ- 
siderably; it may be a new species or variety; culleL-ted in Potta- 
watomie and Riley counties by M. Beed, 

ANOMODON. p. 3M. 

Leiives papillose; base not aurided, fillform-acuminnta. .*A. roatratus Sohimp. 1 

leaves obtuse or apiculate; branches attenuate *A. attenuatus Hartm. 2 

Branches not attecuatei leaves open, erect; teeth nodose . . . 

*A. olitusifoliua B. & S. 3 

"A. rostratua. Wabaunsee (Baldwin); Wilson (Cragin); Franklin (Meekerl; 

. Riley, Pottawetojnie, Anderson, and Wyandotte (M. Reedi; 

Snline, sterile (Henry). "A. atl«Duatus, Wj-andotte ( Bennett i; 

Riley {M. Reed). 'A. obtusifolius, Shawnee (Fields); Brown 

(Becker); Saline (Henr^); Wyandotte (Reed); common. 

PIXAISIA, p. 308. 
Segments half adherent to teeth; spores 19-30 mmm. 

Leaves long-acuminate; margin not recurved s P. intricata B. A 8. 4 

Leaves Bhort-acuminBl«: margins recurved * P. Selwynj 1 Kindb. 

Segments wholly adherent; spures 28 mmm * P. velutina B. & 8. 5 

I P. intricala, JolTerson (Cragiul: Saline < Henry). P. Selwyni t Kindberg 
(Ottawa Naturalist, II, 1889, p. 156); Biley (M. Reed;, Could 
not be sure of this species, as it differed somewhat from the 
manual description; it may be a variety P. velutina, Riley 
(Rwd). 

Cl'LlNDROTHECIUM, p. 310. 
CapBtile solitary. 
Leaves ncuminate-apieulate; teeth with 14-17 articulations; 

capsule 1:3.5— i , . , , s C. cladorrhizans Sch. 1 

Leaves abruptly short-apiculate; teeth with (J-8 articula- 
tions; capHule 1:5-5.5,, C. eeductrii Sulliv. 2 

Leaves not aplculate; teeth with 22-20 articulations; cap- 
sule 1:2.5-3 • C. coinpressuro B. >!t S. G 

Distinctly serrulate; all basal cells rectangular; annulus large; 

teeth vertically striolate * C. Sullivantil Sulliv. ? 7 

C. cladorrhizans. Saline ( Henry), with a form much resembling C. brevise- 
tum by its stems and branches less compressed, and pedicel 
shorter. C. seductri^c. Shawnee (Cragin and Becker); Wabaun- 
see (Baldwin); Brown (Becker). * C. compreseum. Saline 
-12 
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(Henry); Wyandotte, Bile;, FattAwatomie, &[») Atideraon fl 
BewJ |. * C. SuUivBntii 1 very dout>lful; poor m&terial: 
dotteCo. (M. Reed I. 

CLiMACIUM, p. 313. 

CapBUte strnight; lid restrain, ovate-obloiifj \l-3.h^\; leaves alightly 
decurrent, and hollowed at basal angles. 

C. deudroidea Web. A Mohr. 1 
Saline, sterile. iHenry); Shawnee, sterile (8m>-th). 

HYPNUM, p. 3ia 
I. Leaves spreading. 

A. I*at-cell8 short (1:3 or lesst. 

1. Leaves papillose ; paraphyllia present. 
Coata strong. 

Capsule trylindrip, or if oval-oblonn:, then operculum long w 
Plants araiill (5 i-m.t, delicate, frecping. l-S-pinnate; stem 

leaves long acuminate, cilia I H. gracile IT) B. ±f| 

Plants large (10 era,), creeping; 2-3-p:noate; forming wide, 
flat mats. 
Perichaetial leaves not ciliate; apical cells of branch leaves 

round X H. recognitma Uedir j 

Plants large (10 era.), erect; 1-pinnate, in widetulta: capsule 

narrowly cylindric. (1:5-6) • H. abietiDom lint 

2. Leaves not papillose ; unii-ostata or ecostste. 
Leaves entire ; plants creeping. 

Et'ostnt* or with obscure traces of a nerve. 
Cilia 1-2, plants minute filiform, lenves ovate; long acumi- 
nate * H, confervnidea Brid. 118 

Cilia 1-2, plants large, in wide, flat mats • H- adnatum Hedw. 19* 

Leavee costate to ape* ; plants in looMt tufta or mats, acuminate. 

Dasal cells much enlarged. . , • H. irriguum Hook. A Wila. 123 

Basal cells not enlarged H. irriguum, var. spinifolia Lesq. A James. 

AnnuluB triple * H. radicale Beauv. 130 

Annulus simple • H. orthocladon Beauv. 121 

Leaves not acuminate ' H. fluviatJIe Swarti L23 

Costa ceasing above the middle; cells alike throughout. 
Inner iwrichaetial leaves with a short (1-4 length) point. 

Capsule long cj Imdric, arcuate; annulus triple • U. serpens Linn. 119 

Capsule oblong, oblique; annulus simple * H. Kochit Br. £ Sch. 

Inner perichaetial leaves subuliform-acuminate; cells ver- 
micular X H. porphyrrhizum Undb. 

Cells enlarged, rectangular at basal angles. 

Cilia append iLulate, equaling segments * H. riparium Linn. 137 

Plants slender, creeping; leaves narrow, serrulate at apex. 

H. riparium, var. serratum Ren. i 
I H. riparium, var. cariosum 8 

B. Leaf-cells elongated (1:5 or more). 
1. Leaves costate half way or more. 

a. Beta rough. 

rag-conic; ceils of basal angles scarcely dif- 
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Leavee very short aeuniinate, glosBy, not decurrent x H. rivulare Bruch 56 

Ijeavee gradually acuminate, autoecioue H. rutabulum Liiiin. 53 

Ldd (more or less longi rostrate; leaves acuteor acuminate; cilia 
2-3; leaf points not filiform. 
Leaves serrulate all around: not decurreut nor excavate; acute 

segments perforate x H. praelongum L. 75 

Leaves entire at base; lid nearly as long as capsule.. * H. hians Hedn'. 77 

b. Seta Bmooth. 

i. Lid (more or less long) rostrate. 
Leaves apparently two ranked; plants of dry woods, • H.eeirulatum Hedw. 89 
Leaves spreading every way, ovate, acut«, rarely nleoder- 

pointed; in water " H. rueciforme Weia. 90 

Leaves deltoid, wjtli lorig. slender points; points straight; 

spreadiog branchlets attenuate II. strigosum Hotf m, 70 

ii. Lid convex to conic. 
* Leaves acute or acuminate, serrulate. 
CapRute symmetric, erect. 

Dioecious, large <brBai:!iee3-l cm.).. * H. acuminatum Beauv. 3<i 

Capsule unsymmetric, inclined. 

Capsule short |1:L5) monoecious; leaves straight when dry, 

• H. salebroeunt Hotf. 37 
Stems long; leaves shorter, and short acuminate, indistinctly 

serrate H. ealebrosum, var. longisetum B. & S. 

Capsule longer (1:3} dioecious; leaves straight wbeo dry 

* H. lanlum Brid. 35 
Leaves abort, broader, more strongly dentate and more loosely 

areolate H. laetum, var. dentatum Lesq. &, James 

* * Leaves acute or acuminate, entire. 
I Capsule strongly constricted under mouth when dry. 
Leaves widest just at base, tapering equally; concave, smooth, 

cells plain , * U. polygamom Wile. 132 

Leaves widest above base, long-acuminate * H, cbrysophyllum Brid. 30 

t I Capsule slightly or not constricted; plants whitish, yellowisli or 
bright green; cilia 3: Monoecious, leaves open. 

H. salebrosum Hoffm. 37 
2. Costa very ehurt, or none or double. 

a. Alar ci'lls, abruptly enlarged, often inflated and colored. 
Leaves not falcaie. filiform-acuniinate; alar cells few. large 

orange; plants stout, 7-10 cm. long; leaves quite 

entire * H. stethitum 8chrel>, 131 

b. Alar cells scarcely different, or quadrate, not abruptly enlarged. 
leaves complanate: lid rostrat*^; leaves nut undulate, quite entire, 

' H. sylvaticum Huda. 109 

Leaves serrulate to base, bicostate: annulus large • H. geupbilum Aust. 87 

Leaves equally spreading; cnpaule inclined or horizontal, often 
arcuate, and siniwth wht-n dry; leaves squarrcse; 

abruptly long-acuminate * H. hispidulum Brid. 129 

II. Leaves secund. 
A. Costa single, reaching to middle or beyond. 

Cells elongated: seta rough ; leaves entire H. plumosum f Sws. 53 

Beta smooth; leaves not rugose, often plicate: i>araphylUa none; annulus large. 

Dioecious, leaves striate; teeth brown or dark orange, bordered; alar cells 

pellucid • H.aduncum Hedw. 132 
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B. C'oeta double. Bhort. or none. 

Li J conic, oft^n apiculate: capeule oral to obk)ng 1 1:1-2.5 1; alar cellB pellucid, 

EhorT. yeliow. thick walM H. curvifoUum Hedw. 159 

X H. recofmitum!' Saline, sterile 'Henri'i: (Thuidiuin delicatulum). '*' H. 
abietinum, E^terile. Bourbon • Bennett*. * H. oanfervoideB ? bright green areola- 
tii»D Flight ly chk»rophyijoep. leavep on young branches almost hyaline, Rooks 

• K. Bartholomew •. * H. adnatum. Saline ' Henry •: Riley, Iteves entire, costate 
to apes M. Re^^ . * H. irriguum^ with erect stem leaves, semitransparent in 
uii>er half, thick celled and chloropbyllooe, the cells quadrangular but not en- 
larged at the baw: capsule not constricted below the mouth: upper half of teeth 
hyaline: annulus two-i^elled: Riley M. Reed>. * H. irriguum, var. spinifolium? 
Riley ■ M. Reed -. * H. radioale. differs from the type by being quite closely 
Cf<:pi!ose: plants small ^.j*l cm.:: areolation in son^e specimens nearly the same 
as: ba*»e. cells rhomboidal. chl^%rophyiio£«e, and more rectangular at base. The 
citsita extends to below apex in some, and in others it is percurrent; segments 
entire and cilia as lon^ as teeth: teeth ckieiely articulate with a medial line 
dif^tinct either half iy entire length. This may be simply a local variatiod, or it 
may l^ a variety: or it may be a form of H. serpens, instead of H. radicaie; 
fvuind in Riley Co. M. Reed . * U. orthocladon 'H. varium): Saline (Henry), 
oouimon: Riley M. Ree^l . * H. duviatile. branches attenuate, leafy to base; 
ci*f:ta faint: leaves thin and delicate: found in a well curb, Riley (M. Reed). 

• H. s^Ti^cp. very i^\m:iiion and f^^mewhat variable. Wyandotte, Riley and 
Pottawatomie M. Kev\i : Saline Henry): Brown > Becker i: Jefferson (Cragin^ 
Shawmv Fiekis and I'lTuric . • H, Kix^hii^ Saline (Henry i: Riley (M. Reed)^ 

• H. ix»rphorrhizum -. Saline Henry : Wyandotte -M. Reed>. This is perhaps 
iiU'iitioal with H. hyi:i\^phy;:um. H. riparium. Brown < Becker i: Saline <Henr>'): 
W>andotte M. Rc^l . x U. riparium. var. s^erratum'. Saline <Henry». Plants 
slender, creepinir. and ieaves narrow: f^rrulate at apex, x H. riparium, var. 
i'ariv»sum" *' S;i:ine Henry . x H. rivulare * Saline Henry >: Wyandotte (Ben- 
nett . H. rutabulum. var. ^ Smy:h*s Check List-, x H. praelongum, Saline 
I H e u ry . "" H . h ian ^ Sh a w nee Fields : Waba unsiee • Baldwin • : Jefferson < Cragin ) ; 
Siiiine. sterile Henry : Wyandotte M. Re^ed-. ♦ H. serrulatum, Shawnee and 
JeiT^s^^R CVacin ; Wabauc«»e Riildwin : Franklin 'Meeker): Wyandotte and 
Riiev M. Ketvl . • H. rup«L•if^T:l.e Smyth's Check List j: Riley cM. Reed). H. 
strii^^suin. Wabauni^ee Ba.viwin . * H. acuminatum. Shawnee 'Fields): Brown 

Ikvker : Wils^^n Cra^jir. : Saline Henry : Riley and Pottawatomie ( M. 
Kt-tM : L^^!llmo'.: but sterile. H. sa:ebrv>sum. var. kmgisetum • Smyth's Check 
List . * H. laetum. Shawnee Becker : Wal>aunc«e > Baldwin i: Labette (New- 
ion : IknirK^n Bennett : S;iline. sterile Hemyi: Pottawatomie, Riley, and 
Wyai-.vioTie, sterile M. Ket^d . x H. laetum. var. dentatum. Saline, sterile 

Ht'iiry . * H. |vlyfcra!::ua:*. Riley, specimens not quite mature iM. Reed). 

• H. ohryA^phylluiu, Lalvtie New Ion : Wj-andotte and Riley (M. Reed). 
H. sylvatiouui. S;ilii:e Henry . sterile. ♦ H. ceophilum ?. Wilson, immature 

Mol^lur.i: . * H. hispidulun;. Shawnee Oagin : Brown (Becker): Saline 

H»i:ry : Ki'ey Keevi . B;isilar cells of leaves but slightly granulose: seta four 

ti:::-.'? as Iv^r.i: as brar.^-hes, o[>erv:uluni but slightly apiculate. H. plumosum?, 

Sriawmv Fields : Siilir.e Her.ry . » H. a^iunoum. Saline, sterile^ iHenrj-i; Pot- 

tiiAat^ u.ie ar.d Kiley M. Kee*.i . H, curvifolium Smyth's Check List>. 



i>.:. vt -.2.. \;v. ; . ■*.'. 

5V. w :z.. VI V. 1 NSr. r. !^. R-?=- A 0.1 rvi. 

R^-. .1 Cirl. B*.:. li.ii.. XIV. ivy ^ *■• 
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In looking over the entire list of Kansas mosses, I find there are 1G5 distinct 
^ipecies, besides about 10 varieties, reported up to the present date. This list is 
znecessarily very incomplete, as but a small portion of the Kansas mosses have 
"been collected and studied. 

Of the 23 tribes found in North America, 14 only are represented in this list. 
nhey are the following: Phasceae, Weisiae, Pottieae, Grimmieae, Orthotricheae, 
TTetraphideae, Physcomitr[eae, Bartramieae, Bryeae, Polytricheae, Fabroneae, 
Xieskeaceae, Orthothecieae, and Hypneae. 

The 128 genera found in North America are represented by 50 genera in Kan- 
sas. Forty-five of the 165 species are found in the immediate vicinity of Man- 
liattan; while about 30 have never been reported from Kansas before. 

Nearly all collecting has been done in the eastern third of the state, so that 
-the mosses of the remaining two-thirds are unknown, except for a few scattering 
specimens. 

Almost one-fifth of the moss fiora of Kansas belongs in the great genus 
Sypnum; about one-half are distinctly eastern species; 10 are southern; 3 are 
Hocky Mountain species; 2 are Californian; about a dozen are central; 10 are 
ciistinctly Kansan; and the remainder are cosmopolitan sx)ecies. 

This shows that our moss flora is composed of vagrants from every region in 
Iforth America, as here is the middle ground where the different flora meet, or 
overlap; Kansas being the extreme limit of many species. 

When the mosses of the western part of the state are more thoroughly studied, 
no doubt some entirely new species will be added to the present list, while the 
conclusions may be quite different from those now reached, for there is reason to 
believe that mosses, as well as other plants of the western plains, are quite char- 
acteristic. However, there is no doubt that as we go further west on the arid 
plaiDBt the number of mosses decreases with the moisture until we reach the 
Hocky Mountains, where there is both shade and moisture to favor their growth. 
Manhattan, Kan., Juno, ltj93. 
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expi,anation of plates. 

PlV^TE I. 
I (at Weisia virfdula Brid. var, stenocarpa Muell.. x 25. (b) Part of the 

3 showing te«th In pairs, x 500. (c) Spore showing papltlous BUrfBc^ 
X QOO. (d> Cells of the leaf at apex, (e) Cells of base of leaf. 
leaf much enlarged, (g) Male flower Bhowlng antheridla and parapbraee. 
rerigonlal leaves. <h) Tip of leaf, showing the Incurved edges. (I) Anth< 
ridluu greatly enlarged. tU A dry plant of 'Wefaia virlilula Brid., 3C Z. 
CapBiile showing the peristome. (1) Peristome many tlmea magnlBed. wll 
two siioreR. (ml A leaf, x 20. <n) Cells at apex of leaf, (o) Celle at 1 
lear. 

PLATE 11. 
I (a) Plant of Dlcranella varia Schtmp.. with fruit, (b) Dry caiMuli 
plarged, showing the curved beak of the operculum, (c) Spores eqnlTalent' 
(d)Bind toolh witb a part of the edge of the capsule, (e) Tip of K 
ttowlng the cellff. (D Leaf enlarged considerably, (gj Baaal cells of tb« \i 

PLATE m. 

(a) DIcranum acoparlum Hedw. from a New York apecfroen, x B. 

BCApsule with operculum, dry. x G. |c> A part of a male plant ehowing anths 

a. In the axils of the leaves, (d) Leaf grcatiy nia^ifled. (e) Basal ceD 

fe leaf, (t) Apical cells, (gl Two trifid teeth with spores, ih) Spores equl 

S nimm. x 500. |1) Antherldlum. 

PLATE IV. 
(a) FlBBldens bryotdes Hedw.. from Switzerland, x S. {b) Capsule and 
tome, dry, showing conslricllou under the mouth, (c) Tip of branch 
nilarged. (d) Perichaetial leaf enlarged, showing leaf cells, fe) Basal cell 
(f) Cells at apex, (g) Ordinary branch leaf, much enlarged, showing cells a 
dorsal lamina, (h) Basal cells. (1) Apical cells and projecting costa. 
Cross section near the base of leaf, showing the dorsal lamina and both hali 
of the true leaf, (k) Part of the perislome, showing one pair of teeth and U 
base of another. (I) Spore dtaineter, 10-14 mmm. (m) Fiasidens obiutifotln 
Wilfi., Kansas, x 4. (n) leaf, (o) Capsule, (p) Spores. 
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PLATE V. 

(a) Sterile plant of Leucobryum vulgare Hampe, x 2. (b) A leaf, x 10. (c) 
Cells at edge of leaf, x 500. (d) Outer layer of leaf cells, x 500. (e) Inner leaf 
cells, showing water pores and chlorophyl grains, x 500. (f) Cross section of 
the leaf, (g) Cross section of one-half of the leaf, showing the outer cells with 
their water pores and the inner narrow chlorophyl cells between, x 500. 

PLATE VI. 

(a) Ceratodon purpureus Brid., x 6, showing the fruit with the cucullate 
calyptra, and conical lid. (b) The same dry, showing the angular shape of 
the capsule, with twisted seta and curled leaves, x 6. (c) Stem leaf near 
apex, (d) Basal cells, (e) Apical cells, (f) Perichaetial leaf, (g) Basal 
cells, (h) Apical cells, (i) Two teeth of the peristome, showing papillose 
surface, with upper edge of the capsule and a portion of the annulus. (J) Por- 
tion of the annulus. (k) Spores equal to 8-12 mmm. (1) Operculum, (m) 
Cells of the edge of operculum, (n) Plant of C. purpureus, from Switserland. 

PLATE VII. 

(a) Leptotrichum pallidum Hampe, x 3. (b) Dry capsule, showing ridges 
and slightly twisted peristome and seta, (c) Verruculose spores, diameter 
18-20 mmm. x 500. (d) Obliquely rostrate operculum, (e) A portion of the 
peristome capsule, and annulus, showing the papillae on the slender teeth. 

(f) Stem leaf, x 15. (g) Basal cells, x 500. (h) Apical cells, x 500. (i) Outer 
perigonal leaf, x 100. (j) Middle cells, x 500. (k) Apex of same, x 500. 0) 
Inner perigonal leaf, x 100. (m) Basal cells, x 500. (n) Awn point, x 500. (o) 
Young fruit and plant of same, showing male flowers in axils of leaves, x 6. 

PLATE VIII. 

(a) Trichostomum tophaceum Brid., x 5, from California, (b) Dry capsule, 
showing lines and twisted seta, x 35. (c) Stem leaf, (d) Basal cells, x 500. 
(e) Apical cells, x 500. (f) A portion of peristome and eoge of capsule, show- 
ing nodular and irregular forms of the teeth, with the large papillae, x 600. 

(g) The long rostellate operculum, x 35. (h) Spores, showing oil drops, di- 
ameter equal to 9-13 mmm., x 200. 



PLATE IS. 

(a) Barbula uneulculala Hedw.. x 15. (b> Dry ptaat of eame. showing the 
twisted leaves, seia, and peristome, alsa tbe projecting colnmella, x 15. (cj 
Stem leat. x 100. W Baaal cells, x 2«0. (e) Apical cells, ahowlas (ti« pi- 
plUae, s 200. (t) CucuHate calyptra. <s) Operculiim. (h) Partly twisled 
tc-eih. showlns the papillae, x 100. (I) Perlchaetial leaf, x 60. (]) Basal cells. 
(ki Inner perlchaetia] leaf. (I) Spores, diameter eQulvalent to 9-11 aimm.. 
X 200. 

PUiTB X. 

(a) Ptychomltriuin incurvmn Sulliv., i 10, trom New York, (t) Comal 
leaf, 1 100. (c) Basal leaf, x 100. (d) Basal leaf, x SOO. (e) Upper cells, (t) 
Part of the peristome and upper edge of the capsule, teeth bifid and deasety 
papillose, s £00. (g) Part of the annulus, x ZOO. (h) Operculum. (1) Calyptra. 
Ij) Spores, dtameler equivalent to 9-12 nunm., x 500. 

PLATE XI. 
la) Orlbotrichum cupulatum Hoff., var. minus Sulliv.. x 30. (b) Tbe hairy 
calyptra. (c) Moist capsule, showing colored stripes and Incarved perfHUnne. 
((J) Dry capsule, showing recurved peristome, (e) Operculum. ' (f) Spores. 
diameter equivalent to 10-H m., x 500. (g) Part o( capsule, showing the 
square cells and one o( the blhd teeth, (h) Enlarged leat showing areolatlon. 
0) Border celts. (J) Apical cells, (k) StomatA of capsule. 



PLATE XU. 



(a) Phyacomitrlum Ketlermanli Mrs. Britlon, x 1. (b) Plant of Physcoml- 

trium pjiiforrae Brid., x 15. (cl Young capsule, (d) CucuUate calyptra. 
Operculum. (t( Papillose sporea, diameter equivalent to 25-30 mmm. tg) Co- 
mal leat. {b) Basal cells. (11 Upper cells, showing chlorophyilose grains. (]) 
Cells of edge near apex of leaf, (kl Dry capsule. (1) Plant of Physcomitrimn 
Hookeri Hampe. x 10. im) A portion of the compound annulos and upper edge 
of capsule, showing the transversely elongated cells, (n) Papillose spores, 
diameter equivalent to 18-23 mmm. (o) Leaf, i 20. (p) Basal cells. 
of leaf, (r) Male plant, with the blossom. 



i 
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PLATE Xm. 



1 



<a) phyBComttrium Kellennaoil Mre. Brliton. iL ib) Same, x 10. <c) Op«r- 
culutn, X lit. (d| Base gf seta, sbowtng the vaginule. x 350. {e) Pa{>llUise 
spores, diameter equtmlent (o 25-30 mmm. if> CaIn>trB InvM-ted. (g] Len/. 
I Z5. <b) Apex ol leaf, sbowlng serrulate edge and apex, vrlth excarreot oosta. 
X too. Ill Basal rplla. x 100. (Jj A portion of ttie annulua and capanle. allow- 
ing tranHTeraely elongnted cells. Ikl Leaf cells from baae, X 600. ID ttlte 
from Apex of leaf, x SOO. {m) Pari of capsole. showing slomata cells. 

PLATE XIV. 
la) Funarla hygrometrlea Slbth., x S, sbowing tbe Inirnrred peiietome. (bi 
Dry plant of tbe same, i 10. (c) Young capsule, ivitb calyptra. x \2. (d) 
Comal leaf, (e) Basal cells. 10 Apical cells, showing cbloropbyt eralna. (g) 
Operculum, showing thickened rim and spiral lines, lb) Side vl^w. sbavlue 
mamillaee top. li) Annulus. (J) Spores, diameter equivalent to Ift-SS 
ik| Rim of fid. much magnified, (n) Base of seia. with undeveloped fei 
Qowerg and paraphysea. <o) Arcbegonium. <p) Part of tbe outer and ll 
peristome, showing one tooth of each. 



PLATE XV. 
! Kedw.. trom Iowa, 



(a) Bartramia pomlformis Kedw.. trom Iowa, x 5. <b) Dry eapsule 
aeLa. x 15. (c) Operculum, (d) Leaf shoving areolation. and 
rent coata. (el Basal cells, (f) Cells near apex, (gi Part of peristome and 
upper part of capsule, showing the projecting membrane which bears tbe 
peristome, also the dlviBUral line on two teetb, with Iwo cilia dlTldiog 
segment. ih> PHplllose spores, diameter equivalent to 98-Z3 mmm. 

PLATE XVI. 

(a) Philonotis Muhlenbergil Brld.. x 2. from Massacbusetts. tb) Dry e 
BUla. X 5. (cl Stem leaf, x SO. id) Basal cells, x 500. le) Apical cells, x I 
(t) PerichaellHl leaf, x 60. (g) Branch leaf, x 50. Ih) Basal cells, i 
Part ot edge near apex, ahowing cells, x 500. (j) Part of inner and o 
peristome, (k) Spores, diameter equivalent to 22 mmm., x 500 



I 
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PLATE XVII. 



(a) li^pIobryuiD pyiifomie Linii., i 10. Itom Nebraska. (li| A. dry capsule. 
(c) The base ol sela. with untertlllzed arcbegonla and paraphyses, (d) 
Opnrcmum. (c) Part ot tbe edge of lid. (f) Part o( tha perislome, showing 
two outer teeth, one carinale BegmeDi. with Cilia between, (g) Part ol anau- 
Ihb, fh Bni] i) Leaves. (J) Basal cells, (k) Apex. (I) Male plant, (m) Pf- 
male. (n( Calypira. (o) Perlchaetial leaf, (p) Apei enlarged, (q) UMilt 
ccIIb. It) Bn»al n>llE. I, m, n. o, p. n and r from an fmmature Kansas epeci- 

PLATE XVm. 

in> Sterile idant ot Webera atblcane Sch., x 3, lb) Stem leaf, ic) Uppr 

branch leaf, (dl Apex of upper leaf, (e) Celle of tlie leaf. <f) FTuIUdc 

BpeclmeD of Webera albicans, from California, x E. (g» Leaf. (Ij) Basal cell*, 

(I) Upper cells, (j) Capsule and operculura, x i. (k) Perlcliaetlal leaf. II) 
Apical cells, (m) Part of PerlEtome, both inner and outer. In) Spores show- 
I lug oil drops, diameter lS-23 mmm. 

PLATE XIX. 

(a) Bryum argenteum Linn., x 5. <b) Branch, with mate flower, (c) Oper- 
culum, (d) Fan of botli inner and outer peristome, iel AoDuliis cells, (f) 
Branch leaf, (g) Stem leaf, (h) PericbaeUal leaf. (1) Cells, (J) Bryum 
caeeplticium Linn,, x 4. (k) Male plant of tbe same, x 5. (1) Capsule, x S. 
(ml Part of peristome, (n) Part of annuius. (o) Comal leaf, (p) Basal cells. 
(q) Middle ceUs. 

PLATE XX. 

(B) Tlmmla megapoUtana Hedw., s 3. (b) Tip of fruiting branch, sliowlng 
young capsule wlUi calypira. (c) Filiform atoloniferous branch, (d) Calypira 
on a younger capsule, (e) Capaule. with peristome. \ft Stem leaf. <g) 
Basal cells, (h) Apex of leaf. (1) SynoecJous flower, Ghowlng base of seta, 
authertdin, paraphyses. and undeveloped arcbegonla. with the perlgonlal 
leaves Incloelng them, (j) Latticed inner peristome, and two ot tbe OUlai 
perlslomr. (k) Spores, diameter 
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PLATE XXL 
(a) Hnium cuspldatum Hedw.. x S. |b) Comal leat. |c> Basal cells and 
border, (d) Part of border cella near ap^s. shoeing chlorophrl sraliiB. M 
Base of seta showing vaginule. antheridla. paraphyses and unfertilised arche- 
gonia. (f) Calyptra. (e) Sporea, diameter 30-35 mmni-. x 500. fl») Two onler 
teatb and part of upper edge of capsule, tl) Pan of Inner pertsUMOe. (j) 
View of peristome from above, (k) Operculiun, 

PLATE XXIL 
(a) Airicbum undulatum Beativ., x 3. (ta) Dry pUnt. natural sise. 
Male plant, s 3. (d) Male flower greatly magniaed. showing antberldta 
the perigonium. (e) Calyptra and capsule. (O Operculum. Ig) Upper 
X GO. (Ii) Basal cells, x 500. (i) Apical cells and border, x 500. (j) 
leaf, (k) Cross section of upper leaf, showing the laminae. (I) Perigoi 
leaf, (m) Part of perjetome and upper part of capsule, (u) Spores, diatni 
IS to 22 romm., x £00. (o) Antheridla. 

PLATE XXIII, 

(a) Pylaisla Selwynil?, \ 5. (b) Dry capsule, (c) Operculum, (d) Tip of 
male branch, (e) Part of the perlBtome. showing the Inner adherent segmonls, 
and divlsura] line down the center of teeth: also part of the Inner membrane. 
and upper edge of capsule, (f) Verruculoae spores, diameter 17 to 22 mmm. 
(g) Branch leaf, (h) Cells ol leaT. (i) Stem leaf. (J) Cells of leaf, (kk Perl- 
chaetial leaf. (1) Basal cells, (m) Upper cells, (n) Pylalsia velutina B.&S.. 
% 2. {0} Stem leaf, {p) Perlchaetial leaf, {q} Capsule. <r) Opc^rculum. (s) 
Calyptra. 

PLATE XXIV. 
(a) Tbelia asprella SuUiv., x 5, from a WiBconsin specimen, (b) Opercu- 
lum, (c) Spores, sbowing oil drops, x 500. (d) Part of inner and 
Glome QDd edge of capsule, i 100. <e) Tip of papillose tooth, x 500. (f) f 
leaf. X 100. (g> Leaf cells and dilate border ot same, s 500. (b) Border a 
cells at base, x 500. (I) Upper rim of the capsule, much magnlfled. (J) I 
cbaetlal leaf, x 100. lb) Tip of cilia on apex, x 500. (II Basal cells, x I 
(ra) Base of cilia from upper edge, x 500, 
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PLATE XXV. 



(a) Leekea pulvtDsM Wahl. <b) Capsule nnd part of twisted pedicel 
Operculum, (d) Part of Inner and outer perlEtome, with part of oipaule. 
Spores, diameter equivalent to 13-18 ramm.. » 500. (f) Arche«ODlK. Ig] 
gonia much raagnifled. (h) Stem leaf. (I and ]) Perlcliaellal leaTCA. 

PLATE XXVI. 

(a) L.eskea polycarpa Ehrh., x 3. (b) Capsule enlu-Ked mnre. k) Oper- 
culum, (d) Calyptra. (e> Part of Inner periBtome. (f) Two teeth of oiuier 
peristome, (g) Part ol anoulas. (h) Spores, diameter eguivaleot to II-IS 
mmm.. x Lm. <1) St«m leaf. (]) Border and timer cells of leaf, (kl I ~ 
chaetlal leaf. 

PLATE XXVn. 

(a) Anomodon rosiraiuB Sch,, x 5. (b) Branch leaf, (e) Perlchaetial l«tl, 
(d) Part of loner and outer periatome. (e) Irregular spores, diameter equiva- 
lent to 8-10 mmm. iU Anomodon obtuslfotlus Br. & Srb,, x 5. ig) Inner and 
outer peristome, (h) Sporee, diameter equivalent lo 16-18 mmm, (I) Bra 
leaf. (]) PericbaetlBl leaf. 

PLATE XXVin. 

(a) Leskea obecura Hedw,, i 3. fb) Young fruit Id calyptra. 
oulum. (d) Capsule much enlarged, x 40. (e) Tooth greatly magnlfled. 
Stem leaf, (gl Spores, diameter equivalent to 9-12 mmm., i 500. (h) 8tt 
leaf. (1) Branch, showing young fruit, young branch, and male bud- 
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PLATE XXLX. 



(a) Cyllndrotheclum compressum B. & S.. x 6. (b) Concave leaf from sUm. 
(c) Baallar cells, i SOU. (d) CelU froin upper part of leaf, x 600. (e) Dry ca^ 
Bule. (0 A tootb of the peristome, (g) Spore*, diameter equlvaleni to S-U 
mmm,. x 500. Oi} Perichaetlal leaf. <l) Calyptra. 

PLATE XXX. 
(a) Hypmim porphorrbiEum? LIndb,. s 3. (b) Young capsule with cfllyp- 
ira. (cl Capsule, id) Dry capsule more magclHed, with aplculate o;iercu- 
lum. <e] Fart of inoer peristome, showlug carloate segments and cUla 
between, (f) Part of outer perlslome. (g| Spares, diameter equivalent I» 
9 mmm. (h) Branch leaf, x TS. (i) ^aBllar cells, x GOO. (]) PericboeUal leaf. £ 
TO. lb) Cells of leaf, x 500. (1) Stem leaf, x 100. <m) Cells of stem leaf, x MO. 

PLATE XXXI. 

(a) Hypnum serpens Linn., x 2. (b) Part of branch, mucb enlarged- (c) | 
Stem leaf, (dj Cells of leaf, (e) Part of peristome and upper edge ot capsule. 
also part of annulus. (f) Spores, diameter IS mmm., x 500. (g) Per1cha«tlal i 
leaf. 

PLATE XXXII, 

(a) Hypnum laetum Brid., with mature fruit, (b) pBrialome, Inner and 
outer, (c) Perlcbaetial leaf, (d) Stem leaf, (e) Operculum. If) Spores, d 
ameter 14-18 mmm.. x 500. (g| Hypnum hians Hedw.. x 2. (h) Capsule. I 
Calyptra. (]) Peristome, (k) Leaf. (1) Apex. 
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PLATE XXXIII. 

(a) Hypnum abietinum Linn., x 3, sterile, (b and c) Stem leaves, (d) 
Papillose cells, (e and f) Paraphyllia, x 500. (g) Long paraphyllam, x 530. 

PLATE XXXIV. 
(a) Hypnum hispidulum Brid., x 5. (b) Leaf, showing areolatlon. (c) 
Branch, x 45. (d) Perlchaetial leaf. (e> Female flower, (f) Part of inner 
and outer peristome, also upper edge of capsule, (g) Spores, diameter equivi- 
lent to 7-10 mmm. 

PLATES XXXV AND XXXVI. 

(a) Protonema of Pogonatum brevicaule Beau v., x 100. (b) Tip of same, 
X 500. (c)Gemmae of Tetraphis pellucida, x 500. (d) Pseudopodium of Te- 
traphis pellucida, x 6. (e) Cup containing the gemmae of same, x 20. (f) 
Spore germinating, (g) Same, in later stage, (h) Protonema, developed from 
spore, with leaf buds Just starting; drawn from picture. 
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ERYSIPHEAE OF KILEY COUNTY, KANSAS. 

By LOBA L. WALTERS. UnallattHn. 

Eryslpheae. commonly known as "wbiie mildewB." or 'blighlB. " may be 
easily recognized by the white dusty or web-like coating on the outside gf 
leaves or Bteme or other parts oF many common plants. This nhtte coating. 
the mycelium, consists ot numerous slender colorless threads. bm.tichlng 
and Intercrossing, pressed close to the cost plant. At short intervals ihey 
s(Dd out special branches, called haustoria, that penetrate the epidermal 
cells, serving to attach the fnnguB to the host, and also to eitract nourishment. 

Eryaiphae are reproduced both aseiually by conldla and sexually by 
sporidia. Chains of conidlal cells are formed at the ends of short branches 
of the mytellum, called fertile hyphae or conidiophores. Dnder favorable con- 
ditions these conidia germinate rapidly, sending out slender tubes and forming 

The perithecia containing sporidia are globose, sometimes depressed. 
bodies seated singly on the mycelium. At first they are colorless, then yellow, 
becoming darh brown or blaclc when mature, bearing thread-like appendages. 
These perlihecta contain delicate, thin-w.'-.lled sac-like bodies called ascl. 
These are colorless, more or less oval In shape, usually pedlciltate. coplAlnlDg 
from two to eight sporidia. The sporidia are simple spores, colorless, granular, 
oblong or oval. The perithecia usually appear late in summer and remain 
on the fallen leaves over winter. They are not provided with any opening, 
and the spores escape only by the decaying of the perlthecium. • 

Linneus, in Species Plantarrum. p. llSfi, 1TS3, describes all powdery mil- 
dews as one species of fungi, under the name of Mucor Erysiphe, He de- 
scribes it as follows: "Mucor albus capltulis, fuscis sessiUbus. Habitat in 
foliia Humutl. Acerls, Lamll, Gsleopsldis, Lllhospermi," 

In alt descriptions the original has been consulted, where it was accessible, 
and copied. These descriptions are Inclosed In quotation marks and follow 
the citation. The citations not consulted are inclosed in quotation marks. 
Where the original description could not be obtained the next oldest Is given. 

This work has been done in the botanical laboratory of the Kansas State 
Agricultural College, The list is based upon specimens contained In the her- 
barium ot the college, 

SPHAEROTHECA, I^v. Ann. Scl. Nat. 3d S, XV. p. 30 [1381 (1851). "My- 
celium arachnoldeum floccosum elfusum plerumque persistene. Conceptac- 
Ula globnsa. sporanglo unico veslculoso, octosporo fareta; sporae ovHtae. 
Appendiculae nuwerosae Boccosae cum mycelio Intertextae." 

S. Castagnei, Lev. Ann. Scl. Nat. Ser. Ill, Tome XV, p. 31 [139] (1851). 
"Birrons. Mycelio effuso arachuoldeo plerumque evanido. (^nceptAculia 
minutis sparsia globosis. Appendlculis numerosis brevibus sursum flexls." 
Leville gives a large numbpr of different host plants of widely separated 
orders. Perithecia abundant 80-100 m mm. appendages usually colored through- 
out, ascl elliptical, sporidia usually eight, variable in size. On Bldena cemi 
L., B. connala Muhl., Taraxacum Taraxacum (L.) MacM. 

ERYSIPHE Hedw, in DC. Flore Franc. II, p. 272 (1805): Lev. (E 
Ann. Scl, Nat, 3i1 S. XV. p. B3 [1611 (1S51), The following Is the original de- 
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Bcripllon trom DC. aa cited above: "Lee eryelpliea ont un receptacle charm 
qui renterne plualeure pericarpea ovoirtes, algus, dont chscun contlent deux 
sratnes: ee receptacle est entoure d'une pulpe blanchatre qui se prolonge 
pp plusleurs rayons artlcuies. simples ou rameux." "Peritbeclum containing 
several asci, afipendages simple threads similar to and frequently Interwoven 
with the mycelium." (Ellis & Everhart.) 

E. communis (Wallr.) Unk Spec. PI. 105 (1824) as Eryaibe. ''E. hyphaa- 
mate demum efluao, Soccls. ai-achnoides, Bporaoglts spbaericia sparis numero- 
slssimle tandem nlgro-fuscia caplllltlo albo adHxis. Alpblto morpha communis. 
Wallr. Verhandl. Nsturf. Frde. 1, p. 31. Habitat In varlle Europae plantis, 
Diagn, Floecl albiii! aut cinerei tenerrimi initio hyphasmata subrotunda 
tormantes turn elTusa. Sporangia primum alba tum flava. tandem nigro- 
[uaca. Capillltll llocci slmplices aibi hypbasmati affixJ." Asci i-S or more. 
Sporldia usually 4-S. On Scutellaria lateriflora, h. Aetragalua carollnfanus 
L. ralcata comoaa (L.) Kuntze. 

E. clchoraceanim DC. Flore Franc. 11, p. 274 (1805). "J'ai trouve cette 
espece a Bagneu^t. a la fin d'un ete eres'-sec; elle attaque lee deux surfaces dee i 
teultlea de la scorzonere d'Eepagne. et du salslfix a feuilles de polreau: sea 
lubercules sont noirs, epara globuleuoi, un peu deprimes; de leur base partent 
des fliamena blanca. rayonnans, nombreuit, articulea et souvenC rameux on 
anastomoses: ces filamens prennent beaucoiip d'accrolsseiaent avant la nals- 
aance dea tubereulea, et coufrent quelquefoiH la feullle entiere d'un fln reseaii 
blanc. avant de porler ancun fruit: a la fln de leur vie. ceui qui avolsinent 
lea tubereulea devienneut rouasatres.'" Perlthecla 100-160 mmm. On Hell- 
anthuB tuberoBUB L., Carduua alllBBlmua L,, Dysodia papposa (Vent.) Hltchc, 
Ambrosia trlflda T.,, Parietaria pennsylvanlca Muhl., Verbena stricta Vent., 
Sol Id ago mlasouriensis Nutt. 

E. gramlnis DC. Flore Franc. VI. p. 106 (1S15). ■J'al trouve cette belle ' 
espece d'eryaiphp siir les feuilles du troment, mais Je ne lul en a1 pas donae 
le nom ; parce que ]e croia I'avoir relrouvee sur d'autrea especes de gramens 
a feuilles larges et planes; elle crolt sur les deux surfaces, mals prlnclpale- 
ment eur la superleure; ses pustules aonl pelites. d"abord rouBses, pula^ 
nolratrea; les filets qui partent de leur base sont nombrewx, longs, entre 
crolses. et tellement abodans, qu'ils torment des touffes oblonguea, d'un 
duvet colonneux. blanc ou roussatre. epala, et dana lequel les tubereulea sont 
plongee de maniere a imiter les logea de certalnea spherics." Perlihecia J50- 
200 mmm. On Poa pratensia L., Hordenm pusllhim Nutt, Trlticum vulgare I,. 

UNCINULA Lev. Ann, Scf. Nat. Ser. III. Tome XV, 43 (151] (1851). ■'My- 
celium epi-vel hypophyllnm, tloccoaum. aub membranaceum, evanldum vel 
persistena. Conoeptarula globosa sporanglia S-IG subpyrlformlbus, 2-t 
Sporls ovatis repleta. Appendlctilate rigidae, simpllces blfldae vel raro dlcbot- 
omae apice unclnatae radlato^patenies demum Buraum llexae." 

V. necentor (Schw.l Durrill in Ellis & Everhart N. A. Pyren. 15 (1892) 
Gryslphe necator Scbw. Syu, N, A. ning. No. 249B in Trana. Am. Phil. Soc. 
N. B. 4: 270 (1834), "Multo rarlua in uvia Vltls labniacae varietatibua ciiltiB 
In vinels noatrls, E. Hyphasma, tenuiaaimum albldum, fioccla valde tenu- 
ibuB orbiculatum, on conalrlngens. Sporanglolis minutlaalmls— raria fuaco 
— nigrifl. globosis. Ubl omnino evoluta, etlam haec species deeirult ^vas^' 
Perlihecia 85-120 mmm. Appeadagea (M-3} x diameter of perllbecia colored 
oiMt-h&If of length, frequently septate, tips spirally colled, Asd 4-fi. Very short 
pediclllate: sporldia 213, long, Ulling tbe aacua. On PartbenociBBue qulnque- 
lella (L.) Plnncb. 
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U. nexuofa Pk., Trans. Albany Inst. VII, p. 215 (1873). -jTyceliuin thin, ' 
web-llke. evanescent; conceptacles minute, .0035 Inch in diametrr; appendageB 
15-25, about as long as the diameter ot the conceptacle, the apical half wavy 
flexiious and sonielimes allgbtly thickened; sporangia S-10, ovate or elliptical; 
spores S. elliptical. .OOOT-.OOOS inch long. Figs. 10-12. Lower aurlace ol horse- 
chestnut leaves. BuPfalo. September. G. W. Clinton. The flexuous ap- 
pendages are characteriHlJc of this species. They Bometimee appear as If 
twisted like the blade of a arrew auger." The above description was kindly 
communicated by Professor Peck. The number of spores for this specl«« arft 
described as S-10. but all specimens examined showed only six. On AesculoK ■ 
arguta Buckl. I 

11. macrospora Pk. Trans. Albany Inst VII, p. 215— 25'h Rep. N. Y. Stats \ 
JAMB. p. 96 (1S73|. "Mycelium effused, persistent, conceptacles BUttglobose; 
appendaKes nnmerous. 30 or more, about equal In length to the diameter of 
the conceplacle; sporangia S to 12; spores two, very large, elliptical. .0U12 to 
.0015 Inch long. Leaves of elm trees." Tips Of appendages sometimes sep- 
tate and coiled. On Ulmue Americana L. 

IT. parvula C. & P. Erysiphe of the U. S, Jour. Bot. X, p. 170 (1872). "Thla 
is very distinct from Unclnula polychaeta, B. ft C.. which Is found also on 
Celtla. Not only is the mycelium thinner and more evanescent, but the con- 
ceptacles are not half the diameter of those In that species, and the appendages 
are shorter and (ar less numerous. Hypopbyllous, mycelium etTused. delicate, 
evanescent; conceptacles scattered, globose, minute; appendages simple, nu- 
merous, scarcely as long as the diameter of the conceptacles; spor&ngia 
elliptical, rostrate; sporldia e. On leaves of Celtis occidentalia L. Pough- 
keepsie. N. V. (C. H. P. n. 189)." On Celtis occldenUlis L. 

U. saliels (DC.) Winter. Die Pilne, II. p. 40 (1887). Erysiphe saltcls. DC, 
Flore Franc. II. p. 273 (1805). "Cetie riante n'est peui-etre qu"une variete 
de I'eryslphe du trene. a Isquelle elle ressemble absolument a I'osil nu; aea 
tubercules pa^sent de meme du Jaun pale a I'orange. au brun et an nolr: de 
la base du lubercule partent plueleurs flls blancs simples qui s'etaient sur la 
teuille, s'y enire-crolsent avec ceux des autres tubercules, el y formeot la 
croute biauche dont la surface de la feulUe eat recouverle. Celte espece 
crolt sur les feullles du saule-daphne." Perithecla 120-160 mmm. SportdlA 
i or E, usually 20-25 mmm long. On Salix amygdaloldes Anders., Populqt. J 
mo III I If era AIL 

PHYLLACTINIA l.«v. Ann. Scl. Nat. Ser. HI. Tome XV. 36 [144] (WSljJ 
"Mycelium amphlgenum; conceptacula hemispbaeriea demum depi-easa recep--! 
taciilo membranaceous-granutoso perslstente vel evanldo insidpnila, sporaogUfl J 
8 p1 ultra in pedicellum prolractis 2 vel 4 sporis farcta; sporae OTalae. Ap- I 
pendiculae 8-lti restee. rigidai!, aclculatae demum retroflexae." 

P. corylea (Pers.) P. Buftulta Sacc. Mich. II. 50 (1882), Erysiphe coryli DC,^ 
Fl. Fr. n. p. 2T2 (1805). Sclerollutn sutfultum Reb. Fl. Neom. 360 (1804). f 
Sclerotiuin erysiphe ii corjlea Pers. Syn. 124 II801). Decandollc's descrlptloB 
(I. c.) evidently refers to Phyllacttnla. Pers. name Is quoted aa a s}aiOnym 
and from the description given below is evidently the same, in which his 
variety name would have precedence over the name of Rebentlsch, '"Sclero- 
tlum erysiphe: Epipbyllum. granulls aggrcgatis fusco-nlgrls. tonento albo 
inBldenllbuB. Obs. mye. 1, p. 13. Mucor erysiphe. albua caplttllle. fUBCle » 
silihUB. Linn. Syst. Veg. 15, p. 1020. 

It Corylea: tomentum teuuissimum fungillls in disco Impmsso snbvilloala,. 1 
Hab. autumna In varlarum berbarum folils, Ii in aversa, folil Coryli BTeU»-l 
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oae parte cresclt." If the specific name used by Linnaeus (Mucw erysipliel 
be taken iip, it should probably be applied to the mildew ol tlie hop. as Uuit 
pl&nl IB the Brat host meationed under that apecjee (L, Spec. PI. 1166 <I7f>3). 

PODOSPHAERA Kiinae Mycot. Hcite 11, p. Ill (18231, ■Terllheciiim sub- 
globoBum; proceaaiibuu racliculiforroUius horiiontalibuB excentripts, aplce 
Id lamlnan iHlatato Tadleantibiis. Abcub oolitarus. theciB ornllbwa sporiflL- 
g«rls octo repletua." 

P. oxycanthae (DC.) ■TJBt. Morph. und Phya. der Pilae IIT, p. 48." Bry- 
Biphe oxycanthae DC. Klore Franc. VI, p. 106. "On trouve cette eryalphe aur 
les deux surfaces des teuilles de I'aubepine: elle reaaemble a colle de I'aacolie 
par sa maniere de croltre, c'est-a-dlre. que ses tuberculea aont nolrs. epara, 
Ires^ecartee, et ne rormeal paa, par leur entre crolsemeut. une croute visible; 
U Mule circonatant'c qui puisse falre difitinguer c«lte espece. eat I'estr^ine 
brievete des fllanienf. blance qui sortent de ses (uberculea. M. Cauvln Toe I'a 
envoyee des environs d' Angers, et M. Chaillet. de Neufchatel. Je I'al trouvee 
en Breiague. M. Boec me I'a fait observer en graniJe abondance aur les 
plants d'aubepine dea pepinieres de Versailles; 11 obserye que cette parasite 
reiarde aenaiblement iur croiasance." Amphigenous, mycelium scant or 
abundant, persistent. Periihecia 65-110 mmm, darlt, opaque, appendages some- 
times septate, 1-4 times, diameter gf the perithecium, 3-5 times dictLotomous, 
bnuicbes short, tips recurved, ascua broadly elliptical or orbicular, sporidlB 
usually 8. On cult, plums, leaves of cult, cherry. 

MICROSPHAERA Lev. Ann. Sci. Nat. Ser. HI. Tome XV. p. 381 (1851). 
This (8 under list of corrections to tbe body of the worb Ipp. 109-179), He 
Bubatltutea Microsphaera for (3olocladia. hence all the Colocladiae become 
Mlcrosphaerlae Colocladia, Lev. I, c. 46 [1541 (1851). "Mycelium aractanoideum 
subcontextum evanldum vel perelstens conceptacula sporangiia 4-8, ovatis, 
roslnitis, 4-8 sports repleta. Appendlculae rectae dichotomae, ramuUs apice 
turgldls vel QlWormibus," 

M. eroasularia (Wallr.) I*v. Ann. Sci. Nat. Ser. IIJ, T. XV. p. 160 (1851). 
"Alphltomorpha penlclllata var. Grossulariae, Wallr. Verb. Naturf, Freunde 
, I. p. 40." The following Is from Lev. 1. c: "Bitrons. Mycello aracbnoldeo 
Tugacl vel perslstenle. Conceptaculls sparsis vel gregarlls globosls mlnutls 
SporangUa 4-8 ovato- rostra lis 4-5 sporis. Appendlculis 10-lB vage dlcbotomls, 
ramulls ultlmis bIdentaCls." On Sambucus Canadeusis L. 

M. symphoricarpl, Howe Biitl. Torr, Bot. Club. V, p, 3, "Mycelium effused. 
aubpersistent, conceptaclea scattered or crowded; appendages 8-16, 2-4 times 
tl)« length of the diameter of the conceplacles, 3-5 times dichntomous, ramuli 
dlrarScaie. tips variable, often truncate, never curved, sporangia 4-6 with 3-5 
BlKiri^s. Leaves at Symphorlcarpua, Nov." On Symphorlcarpus sympho- 
rirarpiis (L.) MacM. 

M. euohorblae (Peck) B & C. Grev. IV, p. 160 (1875), 2etli Rep, N. Y. 
State MuB„ p, 80. '■Mycelium thin; conceptacles small. .0035 in. in diameter; 
appendages tew. long, Bexuous, colored; sporangia broadly ovate, 3-4; spores 
3-4. Urge, .001 X .00065 in " Long tips often trlfid or 4-6 x dicbotomoiis, aacl 
pediclllate, sporidia 4-6. On Euphorbia corollata L., E. marglnata Pursh. 

M. alnl (Lam. and DC.) Winter Die Pilze II. p. 38 (1892). Eryslphe alal 
Lam. ft DC. Syn, PI. Gall. 57 0806). "Hypophylla, fllamentis plurlmis ex- 
pauiilB louglEsimls llberis — Sclerotluni eryslphe alnea. Schl. cerat. exs. n. 68. 
In AIno incana, Perithccia 80-100 mmm. abundant, appendages 1-2 times di- 
ameter of perltliecla, 'i-\ times dicbotomous branched, tips strongly recurved. 
AbcI orbicut<ir, sporidia usually eight, variable. On I'\aUntfiR ott'i&'CTi.WKv* 'V.. 
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M. quercina (Schw.) Buirill, Bull. 111. State Lab. Nat. HiBt. II. p. 
ES-yaiphe quercinum Scbw. Syn. N. Am. No. 2492 tn Trana. Am. Phil, i 
N. S. 4: 2TD <1S34). "Hyphasma occnpana fere totum follucn expanaum caadi- 
caoB. tenulBsimum. floccle vlx dlstinctis aporanglolla raris loiQutlaBlmis sparals 
nigrls. Praesertlm loco distlcguenda species." Perithecla 9O-I0O mmm. Ap- 
pendagea I'4 iitnes diameter ot pertthectum. hyaline, much Interwoven with 
mycelium. 4-6 tlniea dlcholomous, branches short, tips recurved, eporldla 
variable 3-8. On Qiiereua velutlna Lam., Q. macrocarpa Mlcbx., Q. Mubl«a- 
bei^il Engelm. 



DESCRIPTION OF PLATES. 
UnleES otherwise indlc&ted all magn Ideations are as follows: Perllhec 
62: asci, x 325: eporidia. x 500: tips of appendages, x 500. 
Sphaerotheca caBtagnel, Fig. 2. 
Kryslphe communis. Fig. 9. 
Eryslphe clchoraceanim. Fig. 10. 
Eryslphe gramlnis. Fig. II. 

Uncinula necator, Fig. 4. Sporldia and tips, x 225. 
Uucinuia Qexuosa, Fig. 5. 
Uncinula mBcrospora. Fig. 6. 
Uncinula parvula. Fig. S, 
Uncinula salicio. Fig. 7. 
PhyilacUnia sutTulta. Fig. 3. Tips, x 225. 
PodoBpbaera oxycanttaae, Fig. 1. Tips, x 225. 
Uicrospbaera grossulariae. Fig. 15. Ttps. x 225. 
Hicrospbaera syraphorlcarpi, Fig. 14. Tips, x 225. 
Microspbaera euphorblae, Fig. 13. Tips, x 225. 
Microspbaera alnl, Fig. 12. Sporittla and tips, x 225. 
Microephaera quer(ina, Fig. 16. Tips, x 225. 
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THE TOPEKA COAL HOLE. 

lis B, B. SMYTH. 

I Dm Indebted to Col. Wm. Tweeditale for the use of the blue print from 
which tbe following meaaurements and section were taken, also tor much of 
the data connected with the digging of the well. 

In 1S86 a contract was made between the city of Topeka and the Americaa 
Diamond Rock-Dorlns Company of New York, for the digging of a well 2,(M)0 
feet deep, the company to receive, when the well should be completed, a stipu- 
lated sum therefor. Payments as the work progressed were agreed upon, 
and some payments were made by the city, which were withheld from tbe 
company by its bondamen. who were not assured that the well would ever be 
completed, and who were liable to tbe city tor the amount paid in case the 
well should not be completed. 

The work was done mostly during the summer of 1886, thongh owing to 
Inadequate machinery, the work progresaed under many dlficulties, and 
various accidents interfered with its progress. 

The apparatus used was a diamond diiil. The first casing, 4^ inches in 
diameter, was put down through surface soil, sand and gravel to clay, a depth 
of S2\i feet. Boring was then done with the drill through the strata indicated 
t>elow. After passing the surface soil, the diameter of tbe welt was 3^ 
Inches to a depth of 260 feet; 3 inches to a depth of .TOO feet, and 2'/, inches 
the remainder of the distance. 

On one or two occasions the point, with considerable of the coupling rode, 
was lost in the well, could not be pulled out, and the boring resumed from a 
point near tbe top of the broiien rods, necessitating. a redigging of portions 
of the well. This was probably owing to detiectlon, in both Instances, placing 
the lower portions of the two tMrings at some distance apart, as they un- 
doubtedly deflected In different directions. 

On one occasion when the steam was discovered to be too high, the engi- 
neer passed from the drill to the engine house to open the door of the furnace; 
but, before reaching it. steam from the boiler passing through a small aper- 
ture into the Qre-box. blew open tbe door and blew into his face. Injuring 
liim so that he died in two days, and blew down two apple-trees, eight inches 
Id diameter, at distances of 30 and 46 feet. The force of tbe escaping steam 
against the ground was so great as to move the boiler endwise toward the 
north. On reaching a distance ot 150 feet from (he engine bouse, the forward 
end of the boiler became elevated, and the force ot the escaping steam raised it 
past the front gable of a house Ihat stood near the street and carried it over 
the tops ot some young trees about 30 feet high and 300 feet to the north, 
Here the force of the steam became spent and the boiler fell down on the 
ground, after breaking some of tbe branches at the tops ot the trees, showing 
its course through the grove. The steam had all escaped through a four- 
inch aperture into the Dre-tmx. and tbe force ot the escaping steam suddenly 
let loose against (he ground raised the boiler from ita foundations and s 
It up like a rocket to a height ot fully 30 feet above tha sratisd. 

On another occasion, the tower took lire. impedlDgU 
tor some time. 

After two or three years, elT.-n 
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but after much difficulty aud fruiUeee labor, the work was finally abandoned, 
lorfeltlng the amount ihe company was to have received Irom the city, 
Bomeibing like f 12,000. 

The well was located on Lawrence street, uear the Shuuganuasa creek, 
between Third and Second streets. The eighty-two and a half feel of surface 
^aoil and gravel Indicates the depth to which the creek was excavated during 
Ice period, as the earth to that depth la entirely composed of drift and 
surface eoil. 

The zero of depth, or toi) of the casing, was 974 teet above sea level. 

Col. W. Tweeddale was superintendent for the city and M. E. Harrington 
'as Buperin ten dent tor the contractors. 

The following table shows the total depth, the number of strata, tbe 
thlckneee of each stratum, the color of the strata and the character and 
composition of each stratum as ehown by the cores brought up. The cores 
are deposited with the Kansas Academy of Science. 

Total No. of 
I'r. "'io. turn. fi. Id. Color. Kind of Mratum. 

37—6 1 27—6 Dark Soil, clayey loam. 

30—0 a 2—6 Lighter Soil, clayey loam. 

42—0 3 12—0 Still lighter . . . Soil, clayey loam. 

eg — 4 16—0 Oray Fine sand. 

80 — 6 5 22 — 6 Gray Coarse sand, 

82—6 6 2—0 Red Coarse sand. 

101—0 7 18—6 Blue Myd, small p's of core. 

108—6 8 7— G Light blue Laminated fireclay. 

111—6 9 2—6 Dark Conglomerate limestone. 

123—3 10 11-^ Dark Limestone mixed with clay, 

U4— 3 11 1—0 Blue Fire claj. 

i28— 1 13 3—10 Dark Limestone. 

137—8 13 9—7 Blue Clay and mud. 

142—6 14 4—10 Blue Laminated fireclay. 

IBO— 15 7—6 Dark Laminated flreclay. 

15S — 1 IG 2 — 4 Gain in measuring rods. 

1£*— 10 17 2—6 Blue Clay. 

156—10 18 2—0 Gray Hard limestone. 

in— 10 19 B— Blue Clay or shale. 

174-1 20 12—3 Blue Mud. 

1J9— 21 4—11 Blue Soft clay. 

180—3 22 1—3 Gray Foaell shell limestone. 

18&— a 23 E — Blue Laminated fireclay. 

189—9 24 4— G Blue Mud. 

198—9 25 4—0 Blue Clay. 

194—2 ... 0—6 Da.-. Clay. 

198—2 2S 4—0 Light Clay. 

2H1— 8 27 3—6 LlKflt Mud. 

202—2 28 0—8 Dark Clay. 

311 — e 29 6 — i Light Laminated flreclay. 

211—9 30 0—3 Dark .■ Laminated flreclay. 

219—2 31 7—5 Light Laminated clay. 

233—2 - 32 14 — Blue Mud (struck water). 

2!8— « 33 4—10 Gray Hard limestone. 
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12-0 


Dark .... 


.... Hard fireclay. ^^1 


433-3 


65 


7—10 


Dark .... 


Hard laminaiAn drnclav. ^^H 


443—11 


66 


10-8 


Dark .... 


Hard Qreclav. ^^H 


448—11 


67 


5-0 


Dark .... 


.... Hard laminated fireclay. ^^M 


454—7 
469—4 










69 


14—9 


Black .... 


Compact flreclay, mixed with sand and 










grit. 


484-0 


70 


14—8 


Dark .... 


.... Hard laminated fireclay. 


500—0 


-71 


16-0 


Dark .... 


.... Hard laminated clay, mixed with lime. 


615— 5 


73 


15—5 


Dark .... 


....Hard laminated fireclaf, mixed with 
lime. 


B38-5 


73 


23-0 


Dark ..., 


comnact laminated nreeiav. ^^M 


540—11 


74 


2—6 


Dark .... 


Hard ^^M 


546—7 


75 


5-8 


Ught ... 


conglomerate limestone, coiil^^^| 


S5S-9 


7« 


7—2 


Gray 




578—0 


77 


24-3 


Light .... 


.... Hard llmeetODe. streaked with ol^H 
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699—7 
609—7 
ei2— 7 
617—7 
627—3 
630—3 
636—3 
v39— 5 
640—2 
641—0 
642—4 
643—2 
64S— 2 
S48— 7 



706—3 
712—3 
715—3 
718-3 
724—4 
731—4 
733—9 
735—6 
740—0 
747—8 
750— 
7B5— 
756-6 
761—3 
762— 8 
763—8 
764—11 
770—2 
774—6 
777—6 
788—0 
789-2 
793-3 
802—0 
811—0 
815—3 
826—3 
829—0 
836—3 



78 3 — S Black Hard Umeatone, fosBllH. 

79 3 — 7 Gray Hard limestone, shell fossils. 

80 7 — 6 Dark Limestone, clay streaks. 

gl 7 — Dark Hard laminated flreclay. 

82 ID — Blue Hard laminated fireclay. 

83 3 — Ligbt gray Limestone. 

84 B— Dark gray Limestone. 

Se . 9—8 Gray Limestone. 

gg 3 — Black Clay, mixed vltli lime. 

87 6 — Gray Limestone. 

88 3—2 Blue Clay, mixed with lime. 

89 — 9 Gray Limestone. 

90 0—10 Blue Clay. 

91 1 — 4 Gray Limestone. 

95 0—10 Blue Clay. 

93 2 — Gray Limestone. 

94 3—5 Blue Clay, mixed with limestone. 

96 "6—2 Blue Mud. 

96 9—10 Blue Clay. 

97 5—0 Blue Clay. 

98 4 — 1 Gray Limestone. 

99 16—0 White Limestone. 

100 10—6 Dark Soft clay and mud. 

101 — 10 Gray Limestone, streaks of clay. 

102 6 — Gray Limestone, small pieces. , 

103 3—0 Blue Mud. 

104 3 — Darh Hard laminated fireclay. 

105 6—1 Dark Mud. 

106 7—0 Gray Hard limestone. 

107 2—6 Black Hard fireclay. 

108 1 — 9 Gray Hard limestone. 

109 4 — 6 Black Hard laminated fireclay. 

110 7-— 8 Dark Hard laminated fireclay. 

111 2 — 4 Gray Hard limestone. 

112 6—0 Gray Hard limestone. 

113 1 — 6 Gray Hard limestone. 

114 4_9 Dark Hard fireclay. 

116 1 — 5 Light Limeatone. 

116 1—0 Dark Limestone. 

117 1—3 Light Limestone. 

118 6—3 Blue Soft clay. 

119 4—3 Dark Fireclay. 

120 3—1 Light Limestone. 

121 10—6 Dark Slate, mlied with limestone. 

122 1—3 Dark gray .... Limestone. 

123 4 — Dark gray LimeRtone containing fossil shells. 

124 8—9 Light Hard imeBlone. 

126 9 — Gain In meuaurlng rods. 

126 4—3 Dark Clay, mixed with llmestoneL 

127 11—0 Light Limestone, 

128 8—6 Dark Conglomerate limestone. 

120 6—6 Very dark Laminated clay or slaU. 





" 


" 
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1 S3g-« 


130 


3-3 


Mottled .... 


Hard roiiB-lomprnt-' rriKHil limontn^^H 


■ XtO— ft 


131 


2—2 


Very dark . 


. . . LAminated clay. ^^H 


■ Sfl-6 


132 


O-IO 


1 Very dark . 


. . . CoDglomerate fosHll limesioue. ' 


■ 854—2 


JS3 


12—8 


Dark 


....Laminated clay, mixed with lUnestone. 


■ 864—10 


. 134 


10-8 


Gray 




■ 866—4 


135 


1—6 


Dark gray , 


. . . Hard conelnmeratit rnitRll limfmrnM^j^^H 


■ Hn—9. 


136 


4—10 


■ Dark 


rinv mtvM wilh llmPRtnr,.. ^^H 


■ 878—3 


187 


7-1 


Light gray 


Hard llTnoRtnnA ^^^| 


H NMn— -7 


1.1S 


2—4 


Black 


. . . Hard ^^H 


^^^H 


139 


2—0 




^^1 


^^^^H 8S<t— 11 


140 


1—4 


Black 


^^H 


^^^^1 KMI)— h 


141 


6-6 


Gray 




^^^H MB-7 


142 


5—2 


Light gray . 


H»rd ^^H 


^^^H Rfl»-1 


143 


3-6 


White 


llmontnno ^^^H 


^^^H fliMU-a 


144 


1—2 


Black 


. . . Hard limestone. ^^H 


^^^^B 


145 


1—0 


Gray 


^^^H 


^^^^1 Md—R 


146 


7—3 


Ofa.y 


. . . Hard Umeatone. ^^H 


^^^^B ql1!_m 


147 


4—4 


Gray, ch'g bl'k. Hard iimestone. ^^H 


^^^H fllR— 1(1 


148 


3—0 


Gray 




^^^ 917—7 


149 


1-9 


Blue 


IjitniniLiBd rinv ^^^H 


V 919—1 


150 


1-e 


Blue 


. . . Laminated (.'lay, small plecee. ^^H 


■ 920-11 

■ 923—11 


161 
152 


1—10 
3-0 






Blue 


^^H 


■ 934—11 


153 


11-0 


Light gray . , 




■ 938—11 


154 


4—0 


Dark 


^^^H 












■ 953—1 


IBS 


12-4 


Blue 


Hard Brnclav ^^H 


■ 9G4— 9 


•B7 


1-8 




^^^H 


■ 9es-7 


158 


13-10 


Dark 


. .. Medium nara laminnton riav ^^^H 


^ S81— 7 


159 


13-0 


Dark 


. .. Lamloated fireclay or shaJe. ^^H 


^^^ 682—9 


160 
161 


1—2 
3—8 






Dark 


. .. T.aminaled flrnclnv ^^^| 


^^^^M <tflt— t) 


1S2 


8—4 




^^H 


^^^F ntiK_a 


163 


1 — 6 


Dark 


RitiimlnniiH Rhnln ^^H 


998-9 


184 


2—6 


Dark 


. . uongiomerate llmeetone. mixed ^^H 


1000—0 


165 


1-3 


Dark 


. . . Laminated clav or shaln. ^^^H 




1G6 


3—0 






1011—2 


167 


8-2 


Uebt 


. . T.amlDBred ^^^| 


1013—3 


m 


2—0 




. . Lilmeatoae. ^^^^1 


1014—6 


169 


1 — 4 




^^H 




170 


3—8 






1063—0 


171 


34-10 


Light 


. . Laminated Bandalnne. ^^^| 


1056-4 


172 


3—4 


Light 


.. Laminated shale. ^^H 


1058-1 


173 


1—9 






1063—1 


174 


5-0 


Light 


.. Laminated nhale ^^^| 




175 


1—0 






1072-10 


176 


8-9 


Light 


Tjitnltintiad ^^^^| 


1080-10 


177 
178 


8—0 


Dark 


ShaleL ^^^^^^1 


1084—6 


179 


S-8 


Light 


. IJtmlnntPri nhaln ^^^^^^^^1 
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1102—1 

1103—11 

1105—11 

1111—3 

1121—3 

1122—3 

1122—6 

1129—4 

1130—6 

1132—2 

1140—6 

1144—2 

1146—2 

1147—2 

1154—2 

1170—2 

1173—2 

1183—1 

1185—1 

1189—2 

1197—0 
1198—0 
1212-8 
1213—8 
1217—8 
1219—1 
1220—2 
1223—2 
1226—9 
1227—9 
1228—0 
1228—4 
1231—4 
1236—4 
1242—4 
1245—0 
1248—7 

1249—5 

1258—5 

1258—8 

1259—0 

1261—8 

1262—11 

1263—2 

1270—9 

1271—9 

1272—1 

1272—9 

1274—2 

1276—6 



182 10 — Light Laminated shale. 

183 1—10 Light Sandstone. 

184 2—0 Light Shale. 

185 5—4 Dark Shale. 

186 10 — Light Laminated shale. 

187 1—0 COAL. 

188 0—3 Black Shale. 

139 6—10 Light Laminated shale. 

190 1—2 (>(_IaLj. 

191 1—8 Dark Shale. 

192 8—4 Light Shale. 

193 3 — 8 Sandstone and shale. 

194 2—0 Black Shale. 

195 1—0 COAL. 

196 7—0 Light ...Shale. 

197 16—0 Laminated shale, with flint. 

198 3—0 Black Shale. 

199 9 — 11 Laminated shale, with flint. 

200 2—0 Blue Hard blue clay, small pieces. 

201 4 — 1 Blue Hard blue clay shale. 

202 

203 7—10 Laminated shale, with sand. 

204 1—0 COAL. 

205 14—8 Laminated shale, with sand. 

206 1—0 COAL. 

207 4—0 Fire clay. 

208 1—5 Shale. 

209 1—1 Lost. 

210 3—0 Soft shale. 

211 3—7 Light Shale. 

212 1—0 Very dark Shale slate. 

213 0—3 Light Slate. 

... 0—4 

214 3—0 Ught Shale. 

215 5 — Mica sandstone. 

216 6 — Blue Sandstone, running into hard blue clay. 

217 2—8 Blue Hard blue clay. 

218 3 — 7 Porous limestone, clay washed out. 

(GAS found in this formation.) 

219 0—10 Clay. 

220 9 — Variegated . . . Variegated sandstone. 

221 0—3 Dark Shale. 

222 — 4 Sandstone. 

223 2—8 Dark Shale. 

224 1—3 Black Shale. 

225 0—3 COAL. 

226 7—7 Light gray .... Shale. 

227 1—0 Black 

228 — 4 Dark Limestone. 

229 0—8 

280 1—5 Lost. 

231 2—4 Dark Shale. 



214 



KAKSA8 AOADEUT OF SCIUXCE. 



Ii77— 232 0—6 Gray Limeetone. 

1278—9 233 1—9 Black Shale. 

1279—3 234 0—6 Limestone. 

1284—6 23B 5—3 Dark Sbale. 

128T— 2 236 2—8 Ivoat. 

1299—7 237 12—5 Blue Hard Bre clay, ia pieces. 

1304 — 3 238 4—8 Shale, mixed wUli limestoae and i 

phur, 

1305—0 239 Good clay. 

1308—3 340 »— 3 Plrwlay. 

1312—11 241 4—8 Shale. 

1317-11 242 5—0 Fireclay in pieces. 

1318-10 243 1—0 Dark Shale, email pieces. 

1322—7 244 3—8 Lost. 

1325—7 245 3—0 Sbala, mixed with oside of Iron. 

1334—6 246 8—11 Sandstoae. 

1339-7 247 5—11 Black Shale frotten). 

1340—0 248 0—5 Dark Shale. 

1340—8 249 0—8 COAI^. 

1360—8 250 10—0 Black Shale. 

13S0— 10 251 0—2 COAL. 

1351—7 252 0—9 SandBtone, 

1351-10 253 0—3 Lost. 

1352 — 9 254 0—11 Hard sandstone, irregular pieces. 

1360—6 26S 7—9 Fireclay, miied with limestone. 

13G9 — 6 25S 9 — Clay shale and dark clay, mnnliie Into 

1370 — G 257 1—0 Dark Fireclay and sandstone mixed. 

1372—0 268 1— G Gray Sandstone. 

1380 — G 259 8—6 Dark Shale, some limestone. 

1382—6 ZGO 2—0 Fireclay, small pieces. 

1390— G 2S1 8 — Dark Clayey shale, mixed with mtca 8 

1393—7 262 3—1 No core. 

1394—5 268 0—10 Sandstone, 

1406—5 264 12—0 Dark Shale, miied with sandstone. 

1418—5 265 12—0 Dark Clay, miied with sandstone. 

1427 — 4 266 8—11 Gray Sandstone. 

1427—8 2S7 0—4 Light Limestone. 

1434 — 3 268 6—7 Sandstone shale. 

1435—0 269 1—2 Gray Sandstone. Tariegated. 

1443—1 270 7—8 Gray Sandstone. 

1449 — 7 271 6—6 Gray Sandstone. 

1460—1 272 0— G Dark Shale. 

1453—10 273 3—9 Gray Variegated sandstone. 

1454—10 274 1—0 Shale. 

1466—10 275 12 — Sandstone, with shale bands, 

150O— 376 33—2 Dark Laminated shale. 

1504—7 277 4 — 7 Light Sandstone and shale. 

1513-7 278 7—9 Ught Broken shale with sand. 

1520—9 279 7—2 Light Limestone. 

1521—9 280 1—0 Dark Sbale. 

1533-9 2B1 2—0 Light Sbale. 
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1529—9 282 6—0 Dark Shale. 

1530—10 283 1—1 COAL. 

1596—10 284 66-^ Light Shale. 

1597—4 285 0—6 Dark Shale. 

1599—0 286 1—8 COAL. 

1599—6 287 0—6 Dark Shale. 

1602—9 288 3— # Light Crystalline limestone. 

1606—9 289 4—0 Dark Shale. 

1607—7 2^0 0—10 Coal sediment. 

1610—7 291 3 — Light Variegated sandstone and shale. 

1611—1 292 0—6 Light Shale. 

1621—1 298 10—0 Dark Shale. 

1625—7 294 4—6 White Sandstone. 

1638—1 295 12—6 Dark Shale. 

1638—4 296 0—3 Light Soft shale. 

The accompanying section, drawn to a scale of 100 feet to the inch, was 
prepared by Miss Hattie Huntsman, under the direction of Prof. E. Haworth, 
of the State University, Lawrence. 
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COAL IN ATCHISON COUNTY. K.VNSAi 

B>- E. R KN'ERH. 

In August. ]S!I3, ao Interesting vein of coal waa (ouad exposed fn tlie bed 
of a narrow ravine between two blulla tacing the Missouri river, about two 
miles south of the city of Atchison. At the point at diseovery the Teln 
meaeured 16 tnchee. and on trial the coal was at once recognized to be or good 
quality. Within a tew days hundreds oC people visited the epot, and as almost 
every one carried bach with him some at tbe coal tor exhibition and trial, a 
colored man by the name of O'Connel, who had formerly mined coal at Leav- 
enworth, waa encouraged to open up the vein. He brought a few wagon-loaJa 
to the city and paraded the streets. 

Some months afier tbls, the Atchison horse-car line was abandoned pre- 
paratory to the introdnction ol an electric systein, and the car drivers were 
thrown out of employment. One of their numl>er, Mr. Ada, conceived the 
idea of working the coal field south of town, and with the help of several of the 
former car drivers, with shorels and plchs and wheelbarrows, they went to 
work. The eoal is so favorably situated that their mine, now known as the 
Ada mine, has paid all Its expenses from the very beginning in coal taken out. 

Shortly after this enterprise was undertaken, the Donald Bros, dry-goods 
firm opened up the vein in the blufl about a half mile south of the Ada mine. 
The DonaldB at once Invested considerable capital, employed a body of expert 
miners ajid made quite an extensive entry. They have now been at work 
less than two years, but have removed the coal from an area of more than 
500.000 square feet. At the present time they are operating their mine with 
electric machinery. 

ThlB vein of coal varies in thickness from 16 to 20 inches, and is very hard 
for a bituminous coal. A chemical analyaia gives the following results: 



Water 3.43 

Volatile gas 30.02 

Fixed carbon 55.79 

Ash 10.76 

lOO.OO 
The specidc gravity of the coal Is 1.17, The heat units were calculated to 
be 0642 gram calories. The coal containa very little sulphur, and this is com- 
bined as calcium sulphate, and therefore Is unobjectionable. There la no Iron 
. sulphide, pyrite. mixed up with the coal. This is further proven by the (act 
thai the ash is a light gray — almost white. Iron in the coal would color the 
ash reddish. The objectionable form of sulphur in coal is as iron sulphide, 
for when this is present U readily combines With the Ore grates of stoves, etc., 
burning them out. Hence It Is fortunate that pyrite is absent from Atchison 

The natural facilities for mining this stratum of coat are the best, with 
the exception that the strata of soapstone above and below the coal 
bard. At the Donald mine the vein lies about 30 (eet altove the 
the Missouri river, and about 15 feet above the road bed of the 
Paclflc railroad. In the process of mining, the coal does not have 
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a foot. It is placed on the low trucks and drawn out by small mules, weighed 
and dumped into the cars. 

After the discovery of this vein other localities were reported at various 
places in Atchison and Doniphan counties, and the traditions of former coal 
mining in the neighborhood were recalled. I have examined several of these 
localities, and am convinced that, with possibly an exception in Doniphan 
county, they belong to a different stratum entirely. On the state grounds of 
the Soldiers' Orphans' Home, about three miles north of Atchison, there is a 
coal outcrop measuring six to eight inches. This stratum is about 150 feet 
abgve the Donald vein. I have traced it to a point about five miles south of 
the orphans' home, where it thins out to only a half inch in thickness. This 
smaller -vein is much softer than the other, and is the one to which the tradi- 
tions of Atchison coal mining refer. It is curious to observe how these tradi- 
tions have magnified the thickness of the vein. It was a two-foot vein when 
worked 30 years or more ago, according to traditions. I have opened up two 
of the former drifts and find that the stratum measures only eight inches 
at the most, and in this fact we find the explanation of the abandonment of 
these first mining efforts. 

Encouraged by these traditions, a company was formed in Atchison some 
years ago to prospect for coal. This company did a very foolish thing in 
selecting a locality for their prospecting. They did not begin operations in 
the native rocks of the bluffs, but went off near to the Missouri river and 
sunk a hole some 800 feet. Of course they missed the Donald vein, for it had 
been removed from where they were working by the Missouri river. Had 
they operated closer to the bluff, beginning in bed rock, the 18-lnch vein 
would have been struck, and in all probability Atchison would have rivaled 
Leavenworth by this time as a coal-mining locality. 
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ROCK EXPOSURES ABOUT ATCHISON. 



The vicinity Of Atchison presentB some very lotereatlng eipoeurea ot rock 
rorraation. Wilhln a radius of a few mites there are three or four well-devel- 
oped rock quarries besides Dumerous quarries only partially developed. 

For the aabe of convenience I have prepared a section showing the | 
logical position and order of the various formations exposed, and these I have 
numbered from 1 to 18, beginning with the lowest and iiumt>ering up. 

Our flrat expedition waa to the Wagge'ner quarry, one mile south of Atch- 
ison, and situated on one of the biulfs overloolting the Missouri river. Her« 
the lowest formation exposed was No. S, the 20-tooi limestone. Just above 
this came No. 9. a. layer of soapsCone Ehale. four feet in thickness. Above 
this was a band of limestone eight inches wide. This band of eight Inches 
appeared only in one place, and decreased on both Bides, and on one side It 
completely disappeared into the shale. Above this was more shale for a dis- 
tance of about 20 feet. Then appeared a ridge of limestone four feet in tlilt^- 
uess, and then more shale for a distance of from 20 to 25 feet. 

From here we went to the Atchison coal mines. Here we Qnd No. S. the 
20-foot limestone, as the highest formation. Hence It Is called the cap-rock. 
Below this came No. 7. slate, or rather a slnty shale, having a thickness of 
four feet. Next was found a band of limestone 21 Inches thick, and below tills 
ehale for a distance of 12 feet, A layer of limestone 10 feel came next, am) 
beneath this was No, S shale tor a distance of about ZH (eel. Next came No. 2, 
the coal, averaging between lii and IS inches. Below this was more shale, 
but Its depth we could not determine — it was at least 30 feet. 

Returning from the coal mines, we passed an old deserted quarry on the 
opposite side of the hill from the Waggener quarry. Here we obtained ex- 
posures of Nos. 14. 15, and 16, This last Is composed of a three-foot band ot 
Bolld limestone covered by al>out 15 Inches ot disintegrated limestone. Below 
the limestone comes a layer of soapstone ehale measuring tour feet, and be- 
low this lies the sandstone. This, however, was not sufBclently exposed to 
obtain any measurement. 

This measurement, however, we obtained In an exposure near the Gatfnej 
brick yards. In one place It measured eight feet, but within less than halt a 
mile It had disappeared entirely. No, 10 did not appear here, nor In any 
of the other exposures; and the 24 feet of shale of Noe. 9 and 11 had dwindled 
to only seven feet. No. 13 Is the clay used iiy the GaUney Brick Company, 
and makes the finest vitrified brick manufactured in tbe state. 

Many other exposures were visited, but all gave substantially tbe same 
results. One in particular, about two miles north of town, gave exposures of 
all the formations from No. 16 down to No. 3. Inclusive. All o( theee fomm- 
tions are very persistent, and especially tbe different limestones. 

I could obtain no exact measurements of Nos. IT and IS. The two measure 
approximately 12 feet. The latter is a limestone abundant in fossil Fuaullna. 

Tbe measurement ot all these exposures, from the level of the river to the 
drift, gives a total of ISO feet. The drift measures all the way from nothing; 
to about 50 feet. 

One interesting feature of the hills around Atchison Is the frequency of 
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terraces. These are rormed by the washing away ol the soil down to a layer 
or limestone and the gradual wearing back of thla when exposed. Tbe aame 
process is repeated with the clay and llmeatone benealh. Thus a series of 
terraces are formed, each resting upoo a layer of limestone and sustained In 
place by it These terraces are very frequeni along the bluITa bordering on 
the river bank, but are also found further inland. 
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THE TERMIXAL BOI'LIIER BELT IS !!*H.\\YXEE 

Bj B. B. SMYTH. Toi*ka. 

StretcbtDg across the southern part of Shawnee county there occurs a 
line of red rocke, more or less rounded by the action of water and abraalon. 
This ilne is very noticeable, because the rocks In It are unusually hard and of 
a different color from all other rocks that are found in nilu. and lie loosely 
upon the surface In such a way as lo give the tropresslon that they were 
thrown there and had subsequently sunken slightly into the earth. 

This line ia a part of a line Blretching across the United States tor a di»- 
tanee of more than 2,000 miles: reaching from the British line In northwest- 
ern Montana, entirely across the states of Montana. North and South Dakota, 
and Nebraska, one corner of Kansas, across the states of Missouri, lllinola. 
Indiana. Ohio, Pennsylvania, and New Jersey. It continues eastward from 
end to end over Long Island, and still continues eastward over the bottom ot 
the shallow ocean south of Rhode Island and Massac huae Its. 

This line is not. however, in Shawnee oouaty. at least, a moraine In Irulb; 
It is a distinct and well-defined border belt of boulders, with slight moralnic 
tendencies. The boutderE in this line are from one to ten feet in diameter, 
and from close together to thirty or forty feet apart. Four of the largest in 
the line are hIx or Beven feet high and ten feet across. These are aboiit seven 
miles apart, one in a place. Three of them are within ten feet of the very 
front; a fourth is a Utile further back. One of them, six feet high and- ten fe«t 
across ia split vertically into three parts; the parts have sunken into the 
ground somewhat, and are separated from each other far enough to permit a 
cow to pass through. The interior parts are well covered with lichens of rery 
slow growth. A fifth, about 600 feet back of the line. Is three feet high and 
twelve by eight feet across. It stands in ground that Is sometimes springy 
and soft, and probably rests on the bed-rock, which is two feet below the 
surface. Several others, somewhat larger, aland on the high ground north of 
the Kaw, and about twelve miles back from the moraine. One. about the 
same distance further back, is said by Professor Hay, who has seen it. Id 
be twenty-seven feet across. These are alt in Shawnee county. 

The boulders are mostly on hilltops and southern exposures. There seem 
to be all varieties of granitoid, gneissold. quartzose, and schistose rocks, con- 
glomerates, and metamorphic sandstones. They are red, pink, purple, gray, 
green, black, and striped with pink and yellow; but red is the predominating 
color. They are usually very hard, especially those exposed: sometimes one 
that Is covered Is decomposed, like these samples (Nob, 1 and 2) in my band. 

COURSE OF THE MORAINE. 

This train of boulders traverses the county from east to west, as Indicated 
on the map. commencing near the southeast comer, about two miles north of 
Richland. It follows the southern crest of the hluffs north of the Wakanisa, 
until Linn creek Is reached, which It crosses, passing up tne creek to Ber- 
ryton, continues the same course to Pauline, and on to the westward three 
miles. Here It makes a sharp turn to the north for two miles until the banks 
of the Shiinganunga are reached ; It then disappears. 

A recent attempt to trace the continuance of this boulder train, in company 
with Dr. Wm. Smith, of Topeka, resulted In Hnding it to make a sharp detour 
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around to tlie southwest, In the bottom ol the Sbungonuiiga valley. It re- 
appears south of the Shunganunga. at a point two miles HOuthweHt from Ita 
dieappearance. Over that portion of ita course the train of bouiders, with a. 
large amount of accompanying drift, rests on the naked bed-rock at the 
bottom of the Shunganunga valley. Its thickness here, wherever it could be 
aeeo, by reason of the creek cutting through it. ia from four to sixteen feet. 
It tB cohered with ten to twenty feet of native prairie earth washin In from 
Ihe BurrouDding high lands. The drift debris al the boltiHn of the valley haa 
considerable clay and small pebbles of various soft rocks, a feature not ob- 
servable on the surface. Here Is an excellent opportunity for studying the 
character of the original deposit, where It has been burled eince its deposit 
and left undisturbed to the present day. The upper portion of this buried 
deposit gradually changes in Its character to that of native prairie earth, 
showing that the drift materia! and the earth from the prairies were being 
wsahed down together, at ttret the former predominating, as the headwaters 
of Ihe creek are either on the line of the moraine or entirely within the 
glaciated district; and later the prairie earth predominating, finally being 
atoue. ati the drift material became gradually covered up. and wae being 
washed no more. 

Thus there is a bay or sinus opening to the southwest, about two mltea 
deep and two miles wide. Within this embayment stands Burnett's mound, 
a hill halt a mile wide and two tniies long, and about ISO feet high, projecting 
northward from some high lands to the south. Except on the northwest side 
ol the mound, where the moraine approaches to a distance of about one-third 
ofa mile, there ia not a sign of any glacial material within halt a mile of the 
bill. North of the line indicated, all over the county, there are to be found 
on the high lands boulders In plenty, and hidden In occasional hollows beds 
o( drift material that have not yet been washed away. South of that line there 
Is not a particle of boulder clay and not a boulder, save here and there one 
whose presence there can readily be accounted for. This is also true within 
that bay; but here there is no exception. There is yet to be found the first 
sign of glacial material within the bay. 

On the east side of the mound the two miles of the boulder train run 
along the crest of a native ridge parallel with the hill, with a slight valley In- 
tervening, On the north and west aides of the mound the moraine is cov- 
ered up in the Shunganunga valley, as stated. This, Prof. T. C. Chamberlln. 
of the University of Chicago, says. In the Journal o( Geology for November- 
December, 1894. "affords a criterion of age that is new. so far as we know." 

This conclusion te irresistible: That on the east side, and partly on the 
other sides, the reflection of the sun's rays from the hill kept the ice from 
approaching closer: and on the northwest side, where the reflected rays would 
be the least powerful, the torrent of the Shunganunga creek, passing around 
the north end of the mound, heavily washed the base of the ice. end aided 
the aun'B rays in keeping the ice from approaching closer.' From the place 
where the moraine reappears above ground south of the Shunganunga. It 
continues its general course of north 67 degrees west across the county with 
very little deviation. Valleys crossing its course do not seem to affect it. 
II crosses bills and valleys in a straight line, except that in the Mission creek 
valley Ihe moraine is advanced two milea, making a lobe two miles deep and 
several miles wide. 
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HEIGHT OF THE ICE. 

This ought to give some clew to the height of Ihe ioe at it« front. An- 
other clew is obtained in Martin's Hill, west of Topeka, the hill west of the 
augar mill, and fhe hill at Valencia, alt overlooking the Kaw. and none of 
IbeAi covered by the Ice, but standing as Islands surrounded by (letda of Ice, 
since the Ice that passed up the valley on either side spread out and met a 
short distance south of these hills. In Kansas, too. some Idea may be had of 
the total height of the ice In this way: The front of the ice In this slate waa 
the are of a circle, as shown by that terminal boulder train. The focus of the 
arc is a little above White Cloud, Doniphan county. The main glacier came 
straight down the MlBEOurl valley, or a little east of It, and spread out to the 
south and westward Uhe the radiating HnPB of an hepatic or the venation of a 
maidenhair fern. Jt must also have spread to the southeastward, until held 
in check by vast fields of lee in that direction. 

A field of Ice that failed to touch Burnett's mound, though It paaaecl two 
miles further south on either side, could not have much exceeded the height 
of the mound, say 150 feet. At Martin's bill the Ice could not have exceeded 
400 feet in height, else it could easily have passed over the bill; since it 
passed over lands of equal height wherever the northern slopes were more 
gentle. It we assume. Uien, that the height at Martin's hill, six miles nortb 
from the ice front, was 400 feet, and allow an average of 40 feet to the mU« 
as the elope of the surface of the ice, it will Indicate S,000 feet as the betgbt 
of the ice at White Cloud. The elevation of the uplands at White Cloud la 
1,000 feet above sea level, the samo as at Topeka. The elevation of the 
highest intervening lands is 1,150 feet. 

aOUBCE OF rHE KOCK8. 

It has always been a question where these rocks could have come from. 
We find no rocks Just like them in any of the states mentioned. Hence they 
art* not local rocks. Similar rocks are to be found in «ila In Keewatin, norUl 
ot Lake Winnipeg, in eastern Manitoba, northeastern Minnesota, and iu- 
Onlarlo, north and east of Lake Superior, along what Is known as the Lauren- 
tian range of mountains. 

These stones. Prof. Ulysses S. Grant, of Minneapolis, writes me. are found 
ill nitii nearly all over Minnesota. They are not found this side of Minnesota, 
except these INos. IT to 22, and 24). which are found in the Sioux quartxlte. 
In the valley of the Big Sioux and farther east. This specimen (No. 20) con- 
tains evidence of gladation In Itself. I/wk at these pebbles. Waterworn, 
are they not? They are worn exactly the same as similar pebbles are worn 
by ice and water at the present day. Yet immeasurable ages have passed 
over Ihls earth since the formation of these pebbles. Here Is a specimen (No. 
24) from the same formation that contains evidences of water and no ice. 
How do you account tor those beautiful lines except on the hypothesis that 
these particles were laid in water In which Ihe currents were regularly re- 
versed, intermittent, or otherwise changed? This specimen INo. 23), a red 
Jasper, Professor Grant says, "is known to form pebbles In the base of thQ 
Stoux quartzite. near New Ulm. Minnesota." He says further: "Thlfl is th« 
moat probable source for your specimen. Exactly similar rocks are found In 
the iron ranges on boih sides of Lake Superior." 

How came these rocks In our boulder train so far from their native home? 
The question as to whether they were washed there by ocean waves would 
be at once decided in the negative. The question as to whether they were 
transported by Icebergs across seas of open water has been considered: wifl 
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th« question as to whether Ihey were transported by glaciers coming from 
the north has received serious consideration. The Iceberg question musi 
be decided In Ibe negative, because icebergs scatter and deposit their loads 
everywhere over their courses in warmer seas. These i 
trary, are scattered In a very definite line, a line which is continuous in all 
Its course o( more than 2.000 miles, except where it can be shown to be brolien 
through local causes. 

CAITSES OF THE ICE PEHIOD. 

Whether these stones have been carried by ice Trom the north, ovei- dry 
land, raises the questJon bs to what the climate must have been In past ages 
to cause such a degree ot cold as to allow glaciers to accumulate to an extent 
suinclenL to reach as (ar southward as Kansas and soutliem Illinois, 

The question at change of position of the poles and coasequent change of 
all latitudes on the earth is too absurd to merit serious consideration. That 
there is a very small change going on 1 will not deny. But the oblateaess and 
fixity of the earth will preclude Ibo possibility of a change of latitude at any 
place suflleient to aHect the climate. 

The question of land elevation as a cause of the glacial epoch has received 
serious consideration and some believers. But the arguments are specious: 
they are based on false premises. Elevation and depression of the northern 
hemisphere is a regular result of the earth's astronomical changes, not a cause. 
It elevation were a cause, the greatest ejilent of ice should be looked tor In the 
highest regiona. But the greatest extent of ice occurred in the low lands of 
Illinois and Indiana, while the elevated regions of the northern peninsula 
of Mlcblgsji and of Cattaraugus county. New York, proved an etfectnal barrier 1 
to the passage ot the ice over them; and the elevated region of the "great 1 
plains" had free running streams every summer, while Iowa, north Missouri, I 
and all the low plain region east to western Pennsylvania was covered with XtAm 
(or a thousand yeais. 

If giaclalion of the northern hemisphere Is not brought about by terre»-f 
trial causes, it is well to consider the astronomical changes that could teii4 | 
to bring about such a result: 

Kirat. Eiiiptlcity of the earth's orbit and precession of the equinoxes. I 
If the earth's orbit were a true circle, the eiiramer and winter would be equ&I I 
In length. As it is, tbe six monihs of summer is now six days longer thaai] 
the six months of winter. The perihelion point of the earth Is reached alMut 1 
the first ot January. This point recedes in the orbit a little, so that the J 
carlh reaches It 50 seconds of space earlier each year, and makes the comtJ^ 
pleCe round of the earth's orbit in 26.SGS years. This is called a platoalq 
year. Progression of the perihelion point of the earth's orbit (11 seconds p 
year} is added to this, making 61 seconds of space each year and reducing th«] 
Platonic year to 21.408 years. 

The heal at present received In tbe northern hemisphere In s 
pared with that received in winter is as 176 to 100. In 13.000 years more, when J 
the earth reaches its perihelion on the 4th of July, and the plalonic winter 
entnes to the northern hemisphere, the amount of heat received in the sum- 
mer season as compared with that received during the winter season will 
be as IKO to 100. Thus, comparing ITG with 100 tbe northern hemisphere 
receives 10 per cent, less heat each summer during the platonic winter than 
during tbe present summers. This 10 per cent, distributed over the northern 
hemisphere would vary from nothing at the equator lo 10 per o 
latitude of Kansas and 23 per cent, around the north p 
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ductlon of Buromer temiierature in Kansas would reduce the sununer temper- 
ature from TS deRreee to 73 degrees, and the annual mean temperature from 
55 degrees to S3 degrees, A reduction of 23 per cent, around tlie nortb pole 
would move the isotbernial line of 32 degrees annual mean temperature l-l 
degrees to the soutb. as its beat )b about all received in the six months of sum- 
mer: aod, inasmuch as the reduction would be greater over the land than over 
the ocean, we might safely look tor the limit of permanent ice to be removed 
to the south of James bay, and even to approach Lalce Superior. However, 
this cause would be Icsufflcient to bring permanent ice into Minnesota. But 
il would become an important factor in aid of other causeE, 

Second. Variation of elllptlcity of the earth's orbit. It bas been calcu- 
lated that the eliiplicity of the earth 100,000 years ago was two and one-half 
times what it Is now. If that were true, the difference between summer and 
winter would be 15 days inatcAd of six days; and the amount of beat re- 
ceived by the northern hemisphere each summer during the platonic winter 
would be 25 per cent, less instead of 10 per cent, less, as at present. This at 
the north pole would be 5S per cent, less than the amount of beat recelvecl 
there during the summer season at the present time. This Is a very important 
amount, and might or migbt not be suERcieat to push the tee from British 
America down Into Minnesota. 

These two variations, having different periodic times, would sometimes 
neutralize each other to some extent, and at other times reinforce each other. 
It may be possible to calculate the effects at each particular period: but I have 
not the data necessary to attempt it. 

But there Is a third astronomical cause more Important than either of 
the others, namely: Changes of obliquity of the earlli's axis. It has been 
calculated by Laplace that the variation In obliquity amounts to 1 degree 33 
minutes 45 seconds. Drayson, of England, as clearly shown by Gen. J. C. 
Cowell Isee Science. December 22. 1893), has demonstrated that the change 
of obliquity of Ihe earth's axis Is caused, not by a nutation of the earth's axis, 
but by a revolution of the pole of the heavens arouad a point six degrees re- 
moved from the pole of the ecliptic. This. If tnte, is a very Imporjant point. 
It would cause the obliquity of the earth's axis (since that always points to the 
pole of the ecliptic) to vary from 23 degrees 26 minutes 47 seconds to 35 de- 
grees 25 minutes 47 seconds. The length of tbla period is said to be 31.GS2 
years. The time of least obliquity la placed at 400 years hence, and the 
period of greatest obliquity is placed 13,544 years ago. Thlrty-flve degrees 
obliquity would carry the tropic of Cancer up into Oklahoma. Arkansas, and 
Tennessee; and bring the arctic circle down into Saskatchewan and south of 
Hudson bay. This cause would be amply sufficient to account for all the 
glacial epochs that have ever existed on the earih; and they seem to have 
existed in varying degrees for all past time, even down to the Huronlan. 
ISFLLENCE OF THK OCEASS. 

Another thing to be considered In connection with this is the form ot J 
oceans. It Is well known that great currents of warm water a 
northward through the Atlantic ocean near the Atlantic coast, and tbrough 
the PaclQc near the Asiatic coast. After the lapse of a long period of 
lime, when the increasing cold of tie platonic winter causes the Ice of tlie 
Arctic ocean to spread so as to cover a large part of the northen Atlantic 
ocean and close Deilng strait, the warmer currents are entirely shut off from 
reaching the polar seas, and there is nothing to prevent an increased accu- 
mulation of the Ice around the pole. The Ice oaturally spreads tartheal t 
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Uie illrectlon tif leftat resistance, which la over the continents. The warm 
oc-ennic currents prevent the ice (rem reaching very far to the soulb In either 
ot-eau. But there Is QoChinK to prevent the Ice trom reachtug very far lo the 
south in the region at Hudson bay and westward of that, 

NECESSITIES OF AN K.T, PERIOD. 

Two features necessary to the accunnitallon of a large amount of Ice are 
the contiguity of large bodtea of water and an increase In tbe summer heat. 
These were obtained in the Gult or Mexico, which in past times reached (ar- 
Iher north than at the present day. and Ihe short hot summers that c 
during (he platonle winter. Large quantities of water were raised from the 
lia\t of Mexico and carried northward by the south winds until the Ice v 
reached, where It became quickly converted Into snow or rain. Then, t 
the melllng of the lea In the Bummer season (urnished plenty of water close lo 
the Ice: so that a three-day blow from the south cotild carry much moleture 
far to Ihe north. 

The north winds blowing over the ice fields had a temperature far below 
freezing; and, supposing that changes In direction of wind occur as they do 
at the present day. they would present this feature: A very warm south 
wind beavlly laden with moisture, met by a very cold north wind, causing prb- 
rlpltatlon of a large amount of moisture In the form of heavy snows in the 
region of HudsoD bay. and heavy rainfall on the plains aouih. Thus the 
snow accumulated and was piled up higher and higher. This snow, by reason 
oi its great height and pressure, became packed solidly Into Ice and did as 
glaciers always do, pushed Us foot away from the region of greatest accumu- 
laUon toward tbe warmer regions. Hence It was pushed to Ihe south nntU 
the melting power of the aun exceeded the rate of travel of the ice, 

HATE OF TR.\NS!T, 

As to the length of time required to bring these rocks here. It Is by no 
means necesaary to consider that they should be brought from Ontario to 
KaDsas during a single epoch. These stones, you will observe, are a very 
euilurlng kind. Indeed they seem even to become harder by exposure to our 
snutbem sun; and, as Doctor Smith and I noticed in examining them, they 
are mostly polished on the southwest side, apparently by attrition of the dust 
parUcles raised during the few dust storms that we have. It Is a higher polish 
than IB received by ubroslon during transit. It they have been here long 
enough to become ao highly polished by so infinitesimal a cause, they have 
been here loug enough (or all accompanying softer rocks, eicepl In the 
burled portions of the moraine, to have become entirely disintegrated and 
carried away. Indeed, they have been here long enough for some of these 
eranitold rocfks lo have become decomposed since their arrival, as Is shown 
by this specimen which 1 dug up from the hurled portion of the moraine, 
which, when I found It six weeks ago. was a shapely round boulder, but which 
broke to pieces by the pressure necessary to remove it trom the e 
which I now crumble In my Angers before you. It was a solid slone when H 
was deposlled In the bollom of the Shunganunga; hut became decomposed 
by the small amount of ulhall or other deleterious material In the surround- 
ing Boil, Many a story of lime, temperature, travels, and attending conditions 
U written tn the bottom of thai old Shunganunga, yet to be read by tbe in- 
telligent glacial geologist. 

How can we know where these stones were picked up by ice during Uie 
Kauaan epoch from the place where they were deposited during the last pre- 
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ceding epoch? 1( the (rout of the ice during any epoch should advaace far- 
ther than li did at the culmination of the last preceding epoch it would leave 
enough of these roeks accompanied by olher debrie lo form a distinct moraine. 
possibly composed largely of rocks collected iu the last few miles. Such 
moraine would lose its iiiorainic character after (he lapse of a sufRclently 
long lime; and there would he nothing left but these bard rocks, ready to be 
moved forward II need he at Ibe culmination of the next succeeding epoch. 
We may find out, approximately, perhaps, where any of these slones came 
from originally: but can we tell how many times they rested for £|i,uOO years, 
more or less, at a time, before they reached here? 

At the ordinary rate of travel of ice In a glacier, this piece of Jasper 
could easily have been moved from New Ulm. Mion.. to Topeka. Kan., in a sin- 
gle epoch; but, as this piece is unconnected with any quartzlle, and as ProL 
(J. 3. CrunI says that at New Ulm It forms pebbles in the base of the Sioiii 
Uuarl7,lte. but is found In mass on both sides of Lake Suiierlor. It is more 
reasonable lo suppose It came originally from north of Lake Superior, and 
that ii reached here by stages. 

If the height of the last platonlc winter occurred say 11,350 years ago, anil 
the obliquity of [he earth at that time was 30 degrees. It is easy to see that 
there would be no great trouble in the ice being pushed from Hudson bay 
down into southern Minneeota. even though the ellipticity of the earth's 
orbit were no greater than at present. 

And whenever the gieatest obliquity of the earth's axis coincided with the 
greatest ellipUclty of the earth's orbit, and both CDlncidad with the earth 
reaching Its perihelion about the -Ith of July, the greatest glacial epoch would 
take plare: and this was when the Ice was pushed to Its utmost exiension In 
Kansas, and was what Prof, T. C. Chamberlin calls Id Geikle's Great Ice Age 
the "Kansan" epoch, to Indicate and indivliiualize the epoch during which 
the Ice reached lis greatesi extent toward the south, and to individualize the 
deposit made during that egioch. as is clearly shown in this boulder train 
through Shawnee and other counties of Kansas. The aumtier of plaloulc 
years that have passed since then has not yet been accurately calculated: 
Deilher has the number of Ice periods, only approximately, and supposed to be 
Ave: wblch would place Ihe Kansan epoch, as this Is the middle of the pla- 
tonlc summer In the northern hemlsphore. between 110.000 and 125,000 yean 

Further study will be given this subject. 
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OX THK EASTKUN KXTKNSIOX (>F THE CRKTA C'KOUS 

ROrKS TX KANSAS AXD THK FORMATION OF 

CKKTAIN SANDHILLS. 
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Twenty years ago I obtained from the sandy bed e( the creek at St. George, 
In Potlawatomie county, the cast of an [ooeeramuB of a Dakota form. I ile- 
c\dci\ at the lime that it hart been brought there by the Ice from Nebraaka or 
Dakota. Two years later I obtained, in glacial gravel In Jackson county. 
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1 fragment of an ammoBlte of the genus Pla- 
jnfirmed my previous conclusion as to the Pottawstorale 
I ascertained that water of Arrington spring came from a 
■Be sand, which seemed to be the debris of Dakota 
ived from ila original site. Again, the suggestion Of 
Nebraska was made by the direction of the ice movement: but whether It 
ratgbt not he Kansas was a quei^llon. The meat easterly outcrop of the 
Dakota then known In the state waa In the northeast of Washington county. 
Its full development there, and the fact since ascertained that glacial bould- 
ers lie on it in ihut county, suggested the Idea that it might have been In 
force much further east up to the glacial erosion. These facts suggest that 
outllerB of the Dakota, patches of what was once a continuous area, may be 
found some lime In Marshall and Pottawatomie counties, and even in Nemaha 
or Jackson, perhaps quite to ihe river. 

In 1S87 I found, in the well of the waterworks at Junction City, a bed of 
I^rruglnoue sand, as my note book of the date says "almost aandstone." 
that shows that its origin waa the Dakota, not far away. At the same time, 
on the top ot Iho hill by the Catholic cemetery (In sec. 14, T. 12, R, 5 E.) I 
found a tmall deposit of gravel composed entirely of the hard nodules of 
Ihe dark ferruginous Dakota sandstonea. Again I found fragments of the 
sandstone itaelf, turned up by the plow, near the Dickinson county line, seven 
miles west of Junction City. But still tJte most eastern outcrop in the region 
that 1 know of was just on the west side of the city of Abilene, or 15 miles 
nortb on the Clay-Dickinson county line, near Industrj-. There was no out- 
crop in Geary county. 

In November of 1S93 I was bid to make a closer examination of a dletrict 
Boutbwe&t of Junction City, where some accumulations of sand had often 
puzxied me. I had attributed the sand, at that elevation, 200 to SOO feet al>ove 
Smoky river, to the prevalence of the south wind. But the condition of the 
rlrer alluvliira in ihat direction was such as always to make me dlssatiafied 
with the conclusion Now I obtained a better solution. In a ahallow ravine, 
where the grass is always long. I found an outcrop, or rather outlier of Dakota 
■indal.one, of the softer yellowish red variety, and a quarter of a mile away 
another patch of the harder ferruginous iiualities. I had crossed these de- 
preitslons before, but had not hit the right places, and the grass concealed 
Ibem fiom all but close vision. Then, north of Ihesp. Ite sand accumulations, 
which 1 had taken to be pxc'ptionully bard DackPd dimes, showed, by digging 
81 tlMtlr southern ends, that they were the packed sand, or loose sandatone, 
Ua i la eonepfcuone about Indiisl^, UJugQ^Ukably the Dakota, and several 
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parallel ridges are ot it, and tbe loose sand at the north ts nind-blown only to 
& small extent. As far as there are dunes here, ihej' are nearly on the site <rf 
the sandetones. more or leas incobereni, of which they are the debrlti. Tbeae 
aooearDuces are on sections 21, 16, and IT, ot town 12, range 5 east, the two 
harder roch patches being on section 21. Tbe region to the west of these baa 
largely a sandy soil Tor several miles, and though both to the north and west. 
and conspicuously to the south, the Permian rocks are at greater elevations. 
here Is an area Qt eastern prolongation of the Dakota, resting on an eroded 
hollow of the older formations. The prolcngation of a Dahota tongue on 
the south ot DichioBon county suggests that the phenomena 1 have described 
might be expected. Till now, however, they have not been recorded. Tbe 
geological map of the state should now show Dakota In G«ary county. 

The consideration of all these facts suggests other inquiries. Has the 
the erosion of the Kaw valley spared other patches that may testify 
to the former existence of the cretaceous further east? Is the aand mass — 
atone or otherwise — at St George a relic of the Dakota? 

Five years ago 1 found, under the sandhills of the northern part of Reno 
county, that the red beds were well developed. Over in Rice county the 
Dakota is in force: but a remarkable erosion makes It absent where the first 
gas well was bored at Lyons. Further north and east, the thin limestones 
of tlie Benton are also found. 

In Rice county, near the Reno county lino, nearly straight north of Hutch- 
inson, there is a region of sandiiills, a large area of which is Inclosed as 
pasture. In this pasture op section 10, township 21. range G west, is a. con- 
tinuous sandy ridge with hard ferruginous rock appearing through it In 
small patches for from a quarter to half a mile from west to south of east. 
It Is the Dakota sandstone with the vitreous surfaces, and people in the dis- 
trict say it is of volcanic origin. Breaking the ferruginous surface, whicb 
has the vitreous coat. I found under it only soft, dark yellow or red. somewhat 
incoherent sandstone. It could be cut by the spade. The ferruginous streak 
has hardened and protected it 1111 now at this spot, while all around the 
agencies of the weather have broken up the body of soft sandstone, and tbe 
winds have piled up the incoherent mass Into sand dunes, which gross is notr 
again rendering stationary. In the cut on the Rock Island railway, a few 
miles northeast of Hutchinson (sec. 33, T. 22, R. 5 west), similar soft sand- 
stones are exposed, and the district to the east and west is made of grass- 
grown aandhillB. A Rmail patch of the vitreous, ferruginous nodular stone 
is also lust nortJi of the Reno-Rice county boundary in 33. 21. C; and this. wiLb 
the one in section ID, Is In the sandhill region, most of which has been re- 
deenisd by grass. The county in the neighborhood ot these two is practically 
level, except tbe irregularity of the sandhills, and there Is descent to the 
north and east to the Little Arkansas and its tributaries, and souUiward to 
tbe Arkansas, and the sheet of the Dakota was thin before Its weathering 
into sandhills be^an. 

Sandhills thus foi-med from subjacent sandstones might be described by 
a term taken from a description ot soils similarly formed, and called 
sedentary sandhills; and It ts probable that a large proportion ot the sand- 
hills of the world are so formed. It tB remarkable that while sand travels 
with the wind, a region ot sand dunes is stationary. The mass remMlnfl; 
the molecules are in motion. There are regions where tbe wind, persIKent la- 
one direction, has caused an arenaceous desert to encroach on lite I 
beyond: but It will be found that large areas are like those descrJlMg.^ 
and some tertiary regions I have described elsewhere, aaS. i 
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Bedentary sand dunes. Besfdes those mentioned above, the sandhill 
west of Abilene belongs to this class. 

I will make here a further note on easterly extension ot the cretaceous 
and refer briefly to some beda higher iban the Niobrara, which are well de- 
v^'loped in northwestern Kansas. Eleven years ago, in this Academy, I 
drew attention to some shale In Norton connty In that position. 1 have now 
no doubt that these higher shales belong to the Fort Pierre group. At the 
mouth of Prairie Dog creek. Just over the line in Nebrasba, they are developed 
strongly, and all the way from this west np the Republican valley and all Its 
forks, as well as the Sappa and Beaver valley. In the former, this goes 
¥fay into Colorado; on the South Fork, to its very head; and they are de- 
veloped very strongly north ot the Union Paclflc road from Hugo to l.lmoa. 
The eastern front in Kansas la not all shown; but it may be presumed there 
Is some In ilie northwest ot Phillips county, and on the Prairie Dog-Solomoa 
watershed, and in Oraham county and northern Gove. They show well 
shove the Niobrara on the slope to the Smoky south of Winona, in Logan 
county. There are abundant outcrops on both forks of the Smoky, but the 
east front on the south la over on Butte creek, and is shown again on the 
White Woman, In Greeley county. I am not certain that here I have found 
its further extension: but, as It does not show in the Arkansas valley In 
Kansas, it may be assumed that its trend south of latitude 38 degrees 30 min- 

The general direction of this Ix'end of the easterly front is roughly parallel 
with what we have understood usually is the direction of the east front of 
the other cretaceous formations. 

One or two paleontologlc facts are In evidence as to the age qf these shales. 
I bave before me, as I write, specimens of Baculltes ovatus, which were ob- 
tained In what 1b now Logan county. 20 years ago. This year I have obtained 
Inoceramas crlspii. var. barabfnl, from the shales of the Republican valley. 
Just east of Benhelman. Neb.; and in Cheyenne county, Kansas, I have ob- 
latned both the Baculiie and the Inoceramus. These are characteristic Fort 
I'lerre fossils. L.uclna is also in the shales In Colorado. 
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■rilK lUVKK IKINTIES OF KANS 
SOME NOTES ON THEIR GEOLOGY AND MINERAL RESOURCES. 
By Robot Hai. 
TOPOGRAPHICAL INTHODLTTION. 

The counties on Ihe Mlasouri river are the oldest eeltled couniles la Kansas. " 
In the counties next weal anU aoulh the phrase "to go to The river" meani to 
go to Leavenworth, Qiitndaro, While Cloud, Atchison, or other places where 
there was a landing place on the HISBOurl river. From the steamboats o 
river came the immigrants and their supplies. 

By the ronstruction of ll)e acts of Congress settling the iMundary or t 
Btaie of Missouri, the bed of the great river from the fortieth parallel t 
month of ihc Kaw Is fn Kansas, The east bank Is the nesi Hue of the stft 
of Missouri. 

The windinES of the stream make the river front of Kansas of gre 
lenstb. It is not less than 145 miles, of which nearly 2t) belong to Wya) 
done. 2.^ to Leavenworth, about 21 to Atchison, and over SO to Doniphan. 
If the shores of the permanent Islands were Included ihis water frontage 
would be increased. The front to the river raaitily consists of high blulFs. 
and where there Is a broad expanse of bottom land, as at Island creek, 1 
apoo. and elsewhere, the bluffs stfll abruptlr bound the river valley, rl^ 
steeply from the water or from the fertile aJluvia which the wat«r li 
time passed deposited against them. 

The bluffs are mostiv covered with timber, but (here are districta ii 
county where the rocks rise bare and bold, and where the height Is tacrt 
by precipices of yellow clay which le 20 to 50 feet deep. 

The precipitous front to the liver is broken in many places by c 
openings which allow the discharge of small tributary streams, and In e 
plitccs by wider ones, as thai of Salt creek, near Fort Leavenworth, i 
Wolf creeh, in Doniphan county. Many of the narrower openings bee 
wider behind the bluffs, which there become narrow ridges, nod the r 
like openings Is seen to be the outlet of an amphitheatre which extends n 
and south and some distance wesL This topographical form U ootice 
at Atchison and Qalndaro, and Is more strongly marked at I^avenwortb ■ 
the Soidiere' Home. 

In many parts ff the river troht the rocky walla are distincUy terr 
Mostly two terraces are well marked, but In many places five can be L 
and some of Ihcui can be followed round Inlji the creek valleys and the a 
ibeialres. These terraces Indicate a greater depth and a vastly broader « 
pnnse of the waters of the great river In pasi ages when It stood at hisM 
levels, while obstruelions far to the sauthea«t were being removed. 

Wynndotle and Leavenworth counties have a frontage also to lb 
river of 25 and 22 miles resitecttvcly, iind the southern Wolf creek a 
Stranger there discharge from valleys Ihat cut deep into the labl 
This table-land In Wyandotte and eastern Doniphan counties is t 
reco^izable »n such, so numerous are the depressions and no round t 
tlons: but In Ih? wesiem parts of Doniphan, Atchison and I^eavenwi 
piRteau character is disDnctly seen. Ihe level lop in many parts b 
wilh persislent beds of limcstoue. whose ftstness gives ; 
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to the landscape from the large areaB which are covered with the yellow 
olay. At the mouth of I'hn Kaw the water line Is Just below the elevation 
contour of "BO fwl, anil at the Nebraska Hue the water level is below (he 
860 toot contour. Yat ever}'where within a uiHg or two of the river the aurfa^o 
rises to over l,flOO feet, and at Pilot Knob In Ihe city of Leavenworth, and 
another Pilot Knob at Atchiaon, the elevation reaches over 1.100 feet. West 
of the Stranger In Leavenworth and Atchison counties, and in the western 
part of Donlpbao, stretching Into Brown county, the plateau keeps the higher 
elevation. 

Whfre the yellow clay has not covered up Uie subjacent rocks, there Is 
found In the anipilheatres and other valleys a lower plateau or step to the 
blRlier one whose tase Is of sandstone and of aandy shales, at an elevation 
(lom 1,000 feet down to S50 feet, and Its curved slopea have more affinity to 
the yellow clay topography than to the limeatones. and hence Its character la 
not na readily detected. It shows, however, very plainly around Leavenworth, 
and In the valley of the Little Stranger, in the higher lands of Wyandotte 
county, and far away In Qrown county. More deiaile of 11 will be given 
further on, and we may speak of It distinctly as the sandstone plateau, or 
the sandstone horizon. 

Thei^ is one topuBraphlcal feature that H Important only in limited areas. 
That lE ibe accumiHaiion Of gi'eat masses of bonlders. Resting on the bed- 
rock, under the yellow clay, red guartzite. granite, and greenstone boulders, 
and gravel, may be found nearly everywhere wherever a. stream, however 
small, has cut down to the older formations. This may be eeen within the 
limits of Kansas City, at Leavenworth. Atchleon, Muncle, and elsewhere. 
On the Missouri front the bouldera are, however, very rare, though they are 
frpqtienlly abundant in ravines only a few rods within the bluffa. Thotigh 
widHy distributed, they only prominently mark the surface at tew locali- 
ties, and these are back from the river. The divide west of Salt creek and 
the Little Stranger is one continuous string of boulders frotn north lo south. 
overlaid on the higher ridges with the yellow clay. They form rough piles 
Id the timbered slopes to the Big Stranger, and some are over a ton In weight. 
The bluffs of Ihe Missouri, as lias been remarked, are largely covered 
with timber, and the appenrance of much of the four counties is similar. 
But It Is found that a great proportion of the timber, especially at ibe higher 
elevations, is young, tbe growth that liaa sprung up since the prairie fires 
bave been hept down. In this is an example of the Influi^nce of man in de- 
termining lopographlcal forms. 

All along the MlHsourl front, from Wyandotte to Doniphan, landslides 
have been numerous. In places it seeme that nothing but loose earth and 
vegetation had been moved, but In others, e.g.. southeast of Connors station, 
KTMI nia&ses of rock have slid and turned on their edges, and trees have 
BTOwn on their flanks. Near Klckapoo and elsewhere this is a constant 
mennce lo the safety of the railway roadbed, and therefore a constant ex- 
panse. The cause of this will appear further on. I-andslidea have occurred on 
the Inland creekH, but much more rarely than on the Missouri, The drainage 
oyst'-m of these counllfts may be largely inferred from what has been said o( 
the contour of the land, and will be verified by looking at the map. The 
1 Wolf creek In Doniphan county and the north-south trough of the 
I off the Miirniri' r'gion lo the east of them from the general 
^Habraaka druln^igo. and so leave it a region of very short streams, 
rh in mniij- InKlnncPS converge and pass through 
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tb« blnRa in the rorm of Ions ridgea with narrow tope, parallel to tbe river. 
TbiH IB also tnie. Chough not so marked, lii the subsidiary drainage lo Ibe 
Kaw river. Turkey creek, Muncie creek, Wolf creek. Wild Horse creek and 
others doing tbeir share in varying tbe upland and making narrow ridses 
of the river bluffs. 

Proportionally there la more bottrnn land on the Kaw (ront than on the 
Missouri Tronl of these conntiea: but, owing to the sandy nnttu'e of the 
alluvia, the assumed malarial inOuenceB of bottom lands are minimized. 
while their proverbial fertility la not diminiRhed, The increased elevation of 
the bottoms for the Missouri valley baa been given. For the Kaw valley 
It will be seen in these figures, which show the railway elevations In westward 
order: Armstrong, 757; Ed wards vi lie. 785; Lenape. 783; I.lnwood. 731; Fall 
t«af. Sll. 

The gradual rise o( the Stranger valle)' northward will be seen by com- 
parini; the elevation of Llnwood. near the mouth, with that of Easton. near 
the Atchison eoiiniy line, which is S04 feet; but east and west of which the 
thousand fool contour Is reached in a short distance. The railway elevatlooa 
for Kansas Ciiy, Kan. ITBu feet}. Leavenworth (770 feet), and Atchison (795 
feet), may be noted, but It should be remembered (hat within a mile or so from 
the depots these cities run up close lo the thousand foot c 
little dlBtanre beyond the level Is that of the sandstone plateau or the hlgl 
limestone table-land. While Cloud is 848 feet above sea level; Troy. 1,01 

With this general topographical introduction we proceed to the coasldM 
tloD of the geology, taking, first, ilie details from and near ihe city of hetivt 
worth, where they have been more completely studieil. With It the geola| 
of the other counties may be compared, and some probable inferences n 

LEAVENWORTH COUNTY. 
OEOLOOV. 
The bed-rock of this county Is everywhere of the geologic period ' 
know as the coal measures. This bed-rock Is not always hard rock. It is 
sometimes a soft clay shale Icommonly called soapstone) or It Is a sandy shale 
that sr>Hts Into fine laminae and brenks into square or obiong blocks, am 
seen in the cut where the Kansas Central and S&nta Fe railways cross t 
ridge In Ihe west part of the Fort Leavenworth military reservation. 
times there Is a hard black shale that will burn, which i 
as coal. e. g.. near Kichapoo. Again the bed-rock is a compact though nowtH 
a very hard sandstone, in which wells find water and near the outcrop of WliJ 
there are some springs. And lastly, the bed-rock is limestone, s 
regular jointed bods of good building atone, but often in Irregular layi 
forming; massive beds 12 to 20 feet thick. 

TffE COAL ME.\srRES, 

The bed-rock described above, if Its covering of yellow marl and the allit^ 
which we will describe later, were removed, would present a very t 
Burface. Probably its bills and valleys would have as great dilTerence 
elevation as there are now, and many slopes would be n 
in that case it would be much easier to see than It Is now that t 
rock formations He In a regular order one upon another, and t 
of rock often persists with little change of character o 
miles. But though erosion of the valleys in pre-glacfal Um 
vast bodies of the rock material, yet opposite aides o( tbe r 




Bhow the snme layer of rock nearly at the same level. An eiample of tblB 
is seen lii the tact that the same limestone that Is being quarried on the rCBer- 
vatlon west of Fort l-eavenworlh was exnavateii at Pilot Knob for the reser- 
voir, though in most of the country between it has been eroded out, and ma- 
terials that were once below it are now at the surface of the lower levels. 

Again deep down in the ground the same seam of coal is being worked at 
North Leavenworth and Lansing, and the aarae bed of hard ehale la above 
it and bastard iimeetone below it, with intervening fire-clay. At that depth j 
the Birata are iiersiBtent for long distances. Great gaahea have been cut in ^^J 
them by the wearing of the streams near the surface. ^^H 

The coal tneapurea at Leavenworth may be said to be about 1.500 feet ^^M 
thick, measured from the top of Pilot Knob to the last black shale. 450 feet ^^M 
below the coal eeam now being worked. They are coal measures; that is, ^^H 
they contain real, but only a very small fraction of this thickness is coal, ^^H 
Six, and iu some places seven, thinner aeama are passed through before the ^^H 
Leavenworth vein 1b reached. But one vein of 23 Inches thick, at a depth ^^M 
ot TOO feet, conBtilutea this a coal region, without reckoning the workable ^^H 
veins below. ^^H 

In 1881, Mr. Oscar Lamm, manager of the ehaft at the State Penitentiat7, ^^M 
published the reeonl of the strata paeaed through. It is lis follows: ^^| 
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Of tbe 713 feet paEBed tbrough. Mr. Lamm gives this Bummar}': 

Surface clay 35 te«t 5 InelieB. 

Limesione alrftia . , 181 feet 6 laches. 

Sand rock 18 feet 6 Inchee. 

Shale. BoapBioiie. slate 452 teet H Inches. 

Fire-clay 11 (eet 10 inchea. 

Coal (seven seams) 4 feet 3 Inches. 

Total T13 feet 9 InpSes. 

The last 21 Inches of thia la the workable vein at the Lansing shRft. It U 
a little thicker further away from the ehafL Of the other coal eeama the 
thickest iB 10 inches. 

The record of the drill hole made at Lesvcnwortb lu ISST ehovs thai I 
^ are below the Leavenworth seam 453 feet of coal measures, thus: 

Shales, various 281 feet. 

SandBtoncH 168 feet. 

Coal (two seams) 4 feeL 

Total 453 feet. 

The Leavenworth Coal Company have bored beneath their vein to a t 
depth of 1.17B feet, with the following result: 
9.11 feet of L-oal in 12 seams. 
191.S feet of shale, slate aad Ore-clay, 29 beds. 
240.1 teet of sandstone ts 23 beds. 
18,8 feet of Hmeatone in G strata. 

They have since sunk their second shaft several hundred feet dist 
from the drill hole to a depth of S99 feet, which on the whole vertflea I 
drill record, but varied In a remarkable way in two or three Inslan^ 
showing in two cases 19 Inches and 17 inches of eoal res|)ectively where t 
drill showed limestone, and In another place gives coaJ 13 inches far t 
Ihmner Reams and shale. 

These summaries show that In the lowest part ot the coat i 
f «oal vi'lns are thickest and that sandstones predominate over llmeato 
" and shales still form the largest part of the (hli'kness. This la precisely t 
condition of Ihings shown in soulbeasi Kansas-^Bourbon. Crawford afiT 
Cherokee counllea — where the lowest beds of the coal measures are nt or 
near the surface. 

They also illustrate variations at short distances. The Leavenworth Co al 
Company's boring Ebow& no coal at 20 to 40 feet below the Leavenwo| 
vein, but their second shaft shows it at 32 feet below, with a thlcknesa j 
nine inches. The rily boMng shows it 24 inches at 25 feel below the n 
seam. The sump at the Home mine shows It IS Inches at 2S feet t: 
and at the Brighton sump It Is reported 16 Inches at 30 feet The i 
borInK gives 24 Inches of coal it a depth of Z70 teet below the mata a 
while the Leavenworth company's shaft shows 26 inches at EfO feet iMid 
with 10 inches more 4^ feet above, the intervening lied being Gaodaione, wH 
above this la a black bllumlnous slate for Eeveral feet. 

Here we have correspondences and variations. From this it would. 9 
Ihal the nest coal tielow the Leavenworth vein has been pr' 
the mines and may be relied on nt an average of not If'rs ih.-in IS IM 
fiom Brighton to ].*avenworth. and that a paying vein li:\^ lir>fn proM j 
2T0 lo 29(1 feet below the main vein at two places. The m.iiu vetD 
been called Ihe 21 Inch vein, chiefly owing to Mr, Lamm's eliitw 
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the penitentlsr; shaft It had that thickness. But in that mine away from the 
shaft, also in the three mines (0 the north. 11 is thicker. The average of 15 
measurements In all the five mines bIvcb 22 and flve-twelfths inches for the 
thlckneas In Ihe whole worked field, with enough fnriation to suggest slight 
thinning off to the south and west. 

RetnmiaK to the eon al deration of the ronks near the surface we get this 
section as a sureession of strata at Rj-an's quarry, south of the sugar factory: 

7. Yellow marl slope, 

6. Wearbered limestone 5 feeL 

5. Yellowish and greenish shale ... 3 fMt, 

4. Irregularly bedded limeBtone ... H1& feet. 

3. Black laminated shale 5 feet 6 incbea. 

a. Dimension rock 2 feel. 

1. Gray shale below. 

This succesBlon is very persistent on the Missouri river. It la seen down 
near the Soldiers' Home, and shows at the Home nine, and partly at Fort 
Leavenworth. Owing to lis surface sometimes being eroded off. No. A has 
been found thinner, and by some persona it la known aa "the 13 foot." 

The dlmen^on rock, the black ehsle. and the 13 foot, rough limestone, 
are companions that give a key to the geology of this part of the county. 
Al Port Leavenworth the dimenaloo rock Is otit of eight under water, and 
the black shales In the water, and the 1,1 foot la within two feet of the recent 
stage ot low water. Bui there are variations. In moat places the black shale 
does not ex<'«ed four feet, and In some places the yellow shale (No. 5) Is re- 
duced to two feet, and even to a mere sbale parting of less than a toot. No. 6 
1h pierced with holes worn by the weather and water when the river was at a 
permanently higher stage. With shale partings between Its irregular layers 
It runs up to 15 feel or more, 4. 5 and G having an aggregate thicknesa. where 
fully devfiloped, of over 30 feet. This thicknesa is shown towards Fort Leav- 
enworth. 

Above thia section we have shown at much higher levels in the different 
locAllties another series, which culminates at the lop of Pilot Knob. 

Thia series near the top Is singularly like the section Just given. We have 
it Shown at Pilot Knob and In the government quarries west of the fort, thua; 

Rough limestone, 10 feet. (H feet al Pilot Knob.) 

Laminaled buff shale. 1.6 feet. 

Laminated black ahaje. 3 feet. 

Dimension rock, 2 feet. (1 foot 10. i 

SbBle. 

Here are dlnieiielon rock, black shale and rough limestone just as at the 
river bunk. It is a repetition. There are liSO feel iietween the two similar 
wctlaue, and thai space is filled mostly with sandstone and shale, with a few 
thio layers of llmeatoue and a heavy, limy, yellow sandsloue, of which the 
gav«rnor'a house al the Home la built. In this horizon of over 200 feet aand- 
■lanes prevail aa al BrlKhton over 30 feet thick, and elaewhere shales. But 
psbftles are often laminated and have flaggy and other sandstonea among 
tf u may be seen In the railway cut on the reservation. They are also 
d i»rbonaceous. and in places develop Into coal, as on Salt creek and 

section would he about thus: 

limestone (Pilot Knob) 10 feel, 

Id lighter shale fi feet. 

rock (uppert , . 2 feet. 




7. Sbales and eandstouee with aome lime- 

Btone ledges 850 re«t- 

G. Rough Itniestone Icdgee and some Inter- 
calated shalea 6 or 8 feoL 

5. yellowieh. green Bhale , . 8 feet. 

4. Rough limestone 14 feet. 

3. Black shale S feet. 

2. The dimenEiOD roeb 2 (eet. 

1. Shalt'B. 

No, 7 may be divided about aa follows, beginning at the bottom, but t 
thicknesaeB vary greatly within tbe limits from Lansing to the fort: 

a. Brick shale, and tn places two beds of 

limestone 10 feet. 

b. Sandstone anil aandy shale, and the 

yellow limestone 65 (eet 

c. Brick sbale 20 feet. 

d. Sandstone 20 feet. 

e. Shales and sandatone with layer of lime- 

stone near the top, and thinner ones 

lower 100 feel. 

At the Soldiers' Home Immediately above the No. 6 lies the shale out I 
which the vitrified bricks are made. Us lowest parts are t)lackiBh (carlxni- 
aceous). The middle Is sandy laminated, the upper part is more marly clay 
shale: that is. the bflck shale Is tbe lowest part of No. 7. It shows, lying in 
the same position, on No. B, north of the Riverside mine, and again north of 
the Home mine, and again as far north as KIckapoo. Further south on 
Island creek, sandstone rests directly on Umeslone which Is perhaps No. 6. 
The brick shale in other places will be referred to further on. Shale of a 
\'ery similar texture Is seen in the bottom of the cut on the reserve, and 
probably will be found at various levels from 10 to TOO feet above the lower 
dimension rock, or at similar distances below the Pilot Knob rough lime- 

I have said that the rough limestone of Ryan's quarry appears o 
of the river near Fort Leavenworth, but there Is a remarkable chsnge I 
tween the two places. South of the sugar factory this limestone Is b 
feet above the railway track, and so showe itself from the Home minaj 
Spruce and Olive streets. But from there northward It Is no more ( 
railway track till we reach the mouth of Two Mile creek. Under 1 

waterworks bank and further north there crop out shale with ledges 3 

I flaggy sandstone. These ledges have a decided dip toward the south, Qolog 
P.Oown to the water's edge at one spot there is sufflcient freedom from debris 

!e the outcrop of No. 4. The tot) of it is Just 14 feet above tbe v 
frtber day I measured it. which was Just at tbe time tbe Ice wits breaking t 
BTbls would carry its base down Into tbe water. North of the bridge Its fii 
mikt the same time was several feet out of tbe water, and the black ahale Abj 
■ wftter level, so that it comes up more rapidly than the slope of tbe « 
Csurfnce. There must be a great depression of strata northwest from ( 
Ifclreet to the north limit of the city, which is changed about thera t 
[•northerly rise. The absence of bard rock la the bUiffa north of the d 
r accounted for by this, (or the sandstone would more readily wear turftTiij 
loesB has Oiled In ihe lower levels. i 

It Is remarkable that in the Leavenworth Coal Corapiiii.v's mine iliw 
decided change o( dip some distance northeast of tbe ahafi. It d 
eriy by east al an angle of 13 degrees for over -I'to ff'-t, and Umi 
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iiuily of the coal seam ie internipted by a "Irouble"— not like a trap dike 
comnion In some coal regionB. which Is igneouB rock iirotriided from below, 
hut this trouble is a broken maan oE stratified rocks npparently dropped In 
from atmve. After the trouble is paesed through the coal seam is continuous 
beyond, tiiit rises to Its former level. It was probably some seismic action 
that opened a gap and let the upper strata fall iu, but the gap was closed 
before any great fracture had occurred Ht the surface. Only a sag toolc 
place there. represeuiPd by what we now notice only as a comparatively slight 
change of dip. And yet there may be more change, even fracture, near the 
surface than we can discover, as the heavy cap of loess bides the bed-rock 
ail through the norCliei-n part of Ihe city. 

There also aopears to be a slight difference in the level of some strata on 
both sides of Five Mile creek, but this I could only be sure oi by actual level- 
ing. It Is, however, probable that all watereourses more or less corre- 
spond to the breaks or changes in the direction of the dip of strata. 

At the south side of Three Mile between Second and Third streets, and also 
Bl the rock expose, south of the railway yard, it ia seen that the rock dips 
to the west. This westerly dip. combined with the northerly, gives a gen- 
eral west by north dip which, with some exceptions, carries down the various 
strata out of sight as we go away from the river, and others come In on the 
top. This iH true probably for the whole thickness of the coal measures. 
The westerly dip Is well illustrated by the position of the coal at Brighton, 
as compared with that at Lansing. The distance between the two shafts la 
2% miles, almost due wesL The coal at Lansing is T14 feet deep: at Brighton | 
U l» 811 feet. The difference of level of the tops of the two shafts, as i 
tertnlned by the railway survey, is (^7 feet 9 inches, which leaves a depth of ' 
29% feet to be accounted tor by the dip between the two mines. This gives 
a westerly dip of 13 feet per mile tor the main coal. As the dimension 
rock is 39^4 feet lower at Brighton than at Lansing, this practically gives the 
same dtp at the surface. 

The northerly dip of the district Is seen in the diilerence above sea level 
of the dimension rock and the Leavenworth coal vein at the penitentiary 
KDd the Leavenworth Coal Company's shaft: 

Elomtiuu EJoruliuii 
PeDitKDlinry LKUvciiworlii 

sluirt. CiinJ I'd. niffi.rcaoe. 

Top Of Shaft 828.0 feet. 810.0 feet. 18.0 feet. 

Dimension rock . . . 774.9 feet. 776. G feet. 

Vein coal 116.6 feet. 103.5 feet. 13.1 feet. 

This gives a dip at the dimensiou rock which is near the surface of Cinlf 
a loot and a half and the vein coal of two feet four Inches per mile. The 
two mines are five and one-half miles apart, and the more northerly one Is 
npnriy a mile further west than the other. There are local dips In the two 
mines which lie between which exceed this amount, but they recover them- 
selves 111 short distances. 

That this northerly dip Is changed Into a northerly rise north of the water- 
works lias already been noted. The dip westerly is, however, more con- 
tinuous, though there are local easterly dips In several of the mines. 

The westerly dip carries all strata of the eastern part of the county down- 
tvards eonsldcralily In a few miles, so that In the valley of Little Stranger 
HOtl Salt inri^ipi ot the strata of our lower dtmenslon rock series are 
inilBlODeB and shales that lie high up on the west 
\ tn the bottom of the valley. Some of the c 
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bonaceoiis stialea o! eastern uplBnde there become more like coa], 
souihern part of the divide between Big and Little Straoger thi^re 
of grwd coal. 

THE DBIFT. 

Under date of August 27, 1S6S, Wllder'e Annale of Kansas haa ihts 
"Prof. Louis Ai^Bsit, noacue Conkllng, Ward Hum. and other eaetem mwi. 
visit Lea veti worth. Aga&slz said he had never seen sucli good soil tts he had 
seen ID Kansas and MlsEoiiri." This is part of a much longer passage, which 
la an abbrevtaLlon of an article a column and a half long in the Learenwartb 
"Coneervafive" of the samp date. Profesior Agassiz was the apostle of 
drift. It was he who hy study of the glaciers in bis native SnitEerland 
to the scientillc ekplauation of the drift deposits of northern Europe 
northMStern .\mei'ica. He converted to his theory every distinguished geohk- 
glet of his day. Including Sir Charles Lyell. In addition to recording the 
fact of the visit of Agasstz to Leavenworth, D. W. Wilder has told the writer 
an interesting incident of that visit which I thinii I am violating no confi- 
dence to repeat. Agassii said to Wilder. "Have you any boulders here?" 
"Our Web", though not a geologist, said he thought there were, remembering 
a stone somewhere about the city that he guessed was what the scientist 
wanted, and they went out from the assemhly of railway magnates to look 
at a rock. Agaaslz was overjoyed. He was delighted, and said he had found 
here. S.UOO miles from his home, the conflrmatlon of the theory he had 
worhed out in Switzerland, If we could odiy find that particular stone we 
would set it up in front of the I^avenworth high achoof and Imbed in it a 
tablet of enduring brass to record Its interview with the arch-tnierpreter of 
boulders. 

That boulder was one of many that may be seen within the ei\\<^ boun- 
daries of Leavenworth — one of tnullltudes (hat are scattered over the coun 
that In some places are like great streamn of stones on the prairie, that 
some high tops are ao close together as to suggest aitiHclal pavement. Th 
red. gray and green boulders with associated gravels and some forms of 
and some markings of the bed rock constitute the phenomena which ' 
elude In the term drift. These boulders h.ive come from far. Though 
older here than Regis, I^isel, or Corona<io. they are not native Kani 
They were brought here by a force tremendously in excess of theii 
nees. 1'hey wore brought by the Ice that overspread all the continent to 
northeast, which ground its way over the granites and greenstones and bi 
limestones of British America and Minnesota, tearing huge masses from tbetr* 
beds and doing the same with the hard red quartzltes of Minnesota nnd 
Dakota, and bearing the accumulation, with scarcely more than the sbarpesi 
eilges worn off, to be dropped out in Kansas and Iowa when the ice melted 
under the returning geniality of climate. 

The boulders are of all sizes, from that of a nut lo a mass of several 
In Leavenworth county there are comparatively few along the Miasourl rii 
front. They are found In great numbera along the sides and (op 
Knob ridge and the valleys of Seven and Nine Mile creeks, and still more 
numerous on the other aide of the ridge toward Little Stranger and Salt 
creek. On the watershed between the two Strangers they are In great force. 
The ice coutalng the boulders probably ground down the surface of thai sit 
lo the south, and In time of melting rested there while Its stony burden 
strung along the surface. Gravels as separate deposits with few boi 
scarce, hut they may be seen near Lansing and northwest of Toi 
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In Bnme of tlie valleya in the north part or the county. West of Salt creek, 
passing the Eight Mile House, going nest, there is a fine succession of boulder 
deposits. They are of all sizes up to more than a ton, and occur in the road 
cuts tielow the topa of the hills on every successive ridge for (our miles. They 
are seen on every road south to beyond Boling, and conatltule a fine example 
of a glacial moraine. The mineral well on Little Stranger comes from below 
Bk mase of this moralnlc material which has been made into a heavy conglom- 
erate by ocberoue cement. 

tn places there is a tough, sticky, dark colored day. with pebbles and small 
boulders reeling on I>ed rock, wbich Is the product of the ice action in grinding 
up the ehalea, sanilatoncB and limestones over whleb it passed. It Is called 
hardpan or boulder clay. I have seen but llUle of this in Kansas, and usu- 
ally the plainest drift products are the accumulations of boulders and pebbly 
gravels. 

In the absence o( hardpan. these rest on the bed rock of the district. For 
long ages the Missouri river and Its tribularies had been washing the surface 
of the coal measures and had carried away in tliie region the last vestige 
of any newer formations that might have been above them, and the valleys 
nearly on Ihe present lines were cut oul. Then came the ice planing down 
the surfaces, widening the valleys and narrowing Ihe ridges. All river 
courses were dammed, and the great streams of the Missouri, Platte and Kaw 
were sent in new channels around the Ice front or scattered In great lakes, 
and in these lakes and streams ice floated from the edge of the glacier, both 
at Its greatest southern extent and when it was melting away and retreating 
northward. These icebergs carried boulders and dropped them fur away 
In the deposits of sand and clay that settled from the cold waters. 

In Dakota, chutches are built of some of these boulders. Most of Ihem 
here are the red, bard quartzites, which will take a beautiful palish. The 
time will come when these troubles of the farmer will Hud a utility and a place 
In ornamental building, * 

tn the region south of the limit of the Ice the rivers and lakes were laying 
down a yellowish deposit, very like the present mud of Ihe Missouri river, and 
as the Ice melted ibie followed up the retreating glacier, and the yellow marl 
lies over the deposits of boulders, which are exposed where modern erosion 
has thinned out or entirely removed the marl, as in some of the localities 
tnenlloDeil. 

Both boulders and marl are found on the highest land In this region, tes- 
tl/ylng 10 the mane of ice and the dow of water, whose action was probably 
aided by some changes of level the extent of which we cannot at present even 
guess In this region. Of the mar] we shall now more particularly speak. 

THE YELLOW MAHL-LOES!4. 

Nearly everywhere In Leavenworth county this bed-rock shale, sand or 

limestone is covered with a coating of yellow marl before referred to. It Is 

Is shown in the bluffs of the Missouri river 3(i feet high. Sometimes It Is 

only three to Ave feet thick, and caps bluffs ot limestone or shale. It is in 

itces nearly 100 feet thick, and is so prevalent Ihat bed rock is only seen In 

B precipitous bhiflfa of the river, the higher ridges and ravines. The name 

IM Is from the German (loss), as a similar formation so named Is found In 

a sometimes called the bluff formation because It Is so con- 

r bluffs from below Kansas City to Yankton. 

r marl describes Its color and composition. It Is a limy, 

» of sand and gravel, and Its color Is a little brighter 
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than the recent depoails ot MiasourJ river mud, which, in Us mechanical s 
ture and chemical com posit ion, H greatly reEembles. 

The yellow marl woh deposited from the waters of streams or lak«^ at 
fresh water which covered the country In front of the lee of the glacial iw-riod 
and which followed the lee as the meUlng at the southern edge caused Its re- 
treat to the north. It covered the whole ot Leavenworth county. Il hue 
been eroded from part, but it Is the subBoll of the high, rolling prairie und Is 
imder the smooth bottom land of Stranger creek. 

As In Kansas ihe Ice came down as far as the south side of the Kaw river 
and as far west as the Blue, all the valleys of northeastern Kansas, as well 
S3 eastern Nebraska and eastern Dakota, were filled, and the great streams 
of the Missouri, Platte iiud Kaw were scattered on the western plains, and 
the loess was deposited at levels up to 1,50<I feet. But on the retreftt of the 
ice the drainage that had been stopped began again, and the soft yellow mud 
that had smoothed over the rugged ravines of the pro-glacial time begnn 
to b(' washed oui. and the modern drainage channels were probably ealali- 
Ushed before the prairie grass obtained its hold or the trees began to grow In 
rhe ravines. 

Men lived somewhere near while the loess lakes were Id existence. We 
find their weapons in the loess, and very likely from the first drying up of 
the land Ibey hindered forest growth by fires. 

The loess in its deposit to a very great extent smoothed'Over a very rugged 
country, in some cases adding height to bluffs that would be conspkuous 
without Us aid. The economic value of the loess will appear further on. 

Every valley baa in its draws and slopes land that has been made by the 
maCerliil washed by rain and stream from the higher levels. This la called 
alluvium. The various kinds ot alluvia are gravels, sand, clays, gumbo or 
modltlcations of these aud are sufficiently well known not to need particular 
description. They are the latest geological product, belonging entirely lo the 
present stage of surface changes. 

ECONOMIC GEOX/JGY. 
, It will be recognized that many of the facts previously stated have a com- 
mercial value, 1 shall now more soccinclly put together the economic results 
of this investigation. 

COAL. 
In the early history of Leavenworth county coal was mined by drifts from 
seveml veins of coal near the surface at or near the same geological boiizou. 
at Kickapoo. on Little Stranger creek below Boling, and on Big Stronger 
neAr TonganoxJe. The Little Stranger mines were the most numerona aad 
apparently worked most systematically, and they supplied coat in considerable 
quantities until the opening of the Leavenworth deep roine In 1870 shut oil 
their principal market. This scam rumisbed a large supply to Ibn ciiy and 
counly. Mr. Peel worked 1( back In the fifties, and Mr. James Orr and Mr. 
Hyde begnn later. These persons owned the land, and sometimes mln< 
themselves and aometimes they gave il to others on royalty. 
12 drifts were made Into the side of (be bluff, those furthest south t 
Ihn level Of the coal, four feet above the creek beil. Further nortb 1 
creek was diverted and several acres at and below lh*i 
stripped and the coal taken out. Higher up some drifts W' 
bhifl sloping dovra to the coal and the water was dammed o 
a shaft 11 feet und worked chambers to the nonhwest to > 
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21X1 feet. It would appear from aucb records an I bave seen that In ISfiT and 
l^es not less tban 50,000 bttehels were taken out each year, and the aggre- 
gate was prabablr not Ie«3 than 250.000 buBbels. The coal as seen now at 
the outcrop is from IS inches to two feel thick. The upper third Is de- 
cidedly inferior quality, but the lower part is as good coal as is obtained In 
the region. It wae used In early days by the blachstclths and by the gas 
company as well as by mlllH and foundriea. It Is easily accessible by a rail- 
way switch a mile long and can be cheaply mined. It cannot afford to be 
carried on country roade in competition with Leavenworth coal with railway 
rates. The area underlain by this coal is Geveral hundred acres and may be 

There Is still a body of coal in that districl which, notwithstanding some 
disadvantages, can be cheaply mined. Us extent cannot weli be leas than 
600 acres, and R Is possible it may be three or tour times as great. Worked 
ou Ibe long-wall system an acre of coal one toot thick would give 44.000 
bushels, and it la within bounds to say that the Little Stranger coal would 
average 16 Inches of high quality, though it has the disadvantage of being 
associated with six or eight inches of less value that would have to be mined 
with It. It is covered with shales and clay to a depth of 30 to 50 or GO feet. 
Tbe thicker coverings include a bed of limestone tour feet thick. 

There is a coal on Salt creek and on Big Stranger near Tonganoxle' at 
somewhere near this horizon, but the weather prevented my determination 
Of lis exact relations or Its thickness. 

The time will come when these upper seams at Big Stranger. Little 
Strnnger. Salt creek and Kickapoo will again become important paYts of the 
resources of the county, though Ihey may not rank In value with the output 
of the coal from the IjCavenworth deep vein. 

These coal seams are accompanied by eliales aome of which will certainly 
make vltrlBed brick, and it may t>e that exposition of the problem of their 
use lies In ihla association, and we may have EticcesBful brick, tile and pot- 
tery yards In Ihe central section of the county where the clay and the coal 
will be on tbe same land. 

Tbe story of the development of the deep coal at Leavenworth has been 
often told. I only refer to it to express my own appreciation of the peraever- 
aiic« and spirit of Major Hawn in not giving up when the depth was greater 
tlmn he had at first anticipated. To him the city of Leavenworth is indebted 
for the principal factor of Its prosperity. 

Hie seam of coal which I call the Leavenworth main coat Is now being 
mined in Ave places. From the Leavenworth company's shaft In the north to 
die penitentiary shaft the distance on a north and south line Is ZMi miles, the 
Latter being about a. half mile to the east. Add to this the distance of the 
southern face In tbe Lansing mine and the northern face In the Leavenworth 
mine from their respective shafts and we have a north and south extension 
of proved c-oal of fully seven miles, The dtstauce of the penitentiary and 
Brighton mines in the same way gives us a proved existence of three miles 
rafit and west. We have then an area of 21 square miles In which the coal 
Ib known, having tieen proved by the successive sinking and successful work- 
Jag of the 
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I have carefully weigbed 10 specimens — two from each mine In tbe dl»- 
trlel— and flnd ihe average Epeclflc gravity of Leavenworth -coal to t 
Thte gives HO pounds 2 ounces aa tbe weight of a cubic foot oF Leaveaw 
coal. TTiat is, a cubic foot la almoBt Identical with a buahel. 

Tbis may be comimred with some EngUsh and PennBylrania coal, i 
specific Eravliies aro as follows: 

NeucaEile coal (Hartley mine) 1.Z9 

WIgan -tour teof 1.20 

PcGliBylvania 1.49 

LcavcQworth 1.383 

If we estimate that the length of the coal vein be extended to 10 miles and 
the breadth of It bb now known be Increased one mile, which la an extremely 
low eatinasiie. we should have an area of 4U square miles, which, wlib the aver- 
ago thickucBs before given of 22 5-1.2 laches, would give a total of 3, OS.') .136,000 
bushels, This, at tbe rate of output for 1S91 (7,479.406 bushels) would taet 2S0 
yeai-s, or IF the rale of otilput were doubled would hold out HO years, which 
might be reckoned from 18S5. 

I have previously stated (hat a lower coal vein has been proved at four 
places within the district. If Us average thickneas were taken at 18 lncli«s 
over the same aren tbe present output might be doubled and the coal woi 
still last over 200 years. It is probably safe to predict that before that 
other (iieU will be largely used. Of these we shall speak furl her on. 

In 18SS a boring was made at Toiiganoxle 10 a depth of 852 feet. Tha 
22 Inches Is given in the drill record as coal of the best gu&llty, and ft ts 
claimed thai it is Leavenworth coal. The upper port is very different tn Its 
Buccesaion of strata from the Brighton mine, which is the nearest of the 
Leavenworth mlDes, but the lower part shows some similarity in the occur- 
rence of sandslooes, black shales, thin coal and Are clay: so thai therv la no 
good reason to doubt that coal la there, and If not actually a conlinuatlao of 
the Leavenworth main coal it is not far from the same horizon. IF It were 
the same seam (he area of the coal field would have to \)e taken at double or 
treble the csllmlited area given above. A consideration of the south by w«sl 
trend of the eloogatlon of the other veins of coal In KanBa.s is In favor ot ex- 
pecting contlniilly of the Leavenworth vein tn the direction of Tonganoxle. 

It is a well known fact that coal seams run out In the course of a few mllefi 
in given direciiona, and are replaced by shales or other deposits. The con- 
verse of this Is also true, that in the opposite direction Ihe shale sometimes b«' 
comes coal. If then a seam of coal should be found very thin at some spat 
and It were known not to exist at all in a given direction, it might possibly 
be found a vein of workable thickness and high quality In the opposite direc- 
tion. If. then, tn the future it should be desirable to make a test with * 
diamond drill In the valley of Little Stranger, besides the coal near the sur- 
face, ali-eady described. Ihe 8-lnch, 7- and 10-lnch veins of the penltentinry 
shaft (at 5T5. 60G and 670 feet, reepectlvely) might possibly be found each 
about 100 feet deeper, and one or more of them might give a workable coal, 
before the horizon of tbe main vein was reached. 

or the he at- producing power of the coals of Kansas, Professor Blahe, of 
the state university, has made a full compnrative report, in which he sajra: 
"The coals depreciate In their steam 'producing powers from the south) 
part of the state toward the north and west," but Leavenu' 
AH exception to this rule that In the tables It Is bracketed with the C> 
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upp^r vein and comes before Osage and Franklin county coals, 
Indiana block coal Is shown for comparison. 

Founds of water evaporated per pound ot coal uaed: 



The methods of tbis determination are carried out In appctratus tbtit 
aaaiirea nearly perfect cotnbustlon, and Professor Blake remarlcB that. "01)0111 
one-half the evaporative powers here given under the 10 per cent, correction 
will be obtained In practice" In steam boilers. 

I'rot. E. H. S, Bailey glvea an analyela ol' Leavenworth coal ae follows: 

Water 3.6fl 

Volalili; 39.21 

KlsBd carbon 47.41 

Ash 10.69 

And arrGiiging the coals of Kaneiis us to their value, as shown by analyeU 
111 five groups, Professor Bailey planes that of Leavenworth In the second 
group. 

The blai'k hltumlnoiiE shalee o[ the aurface and down in the mines will 
some day be aonrces of heal and Illumination to the larger populations of IhP 
futar«. Th^y will all yield oil and gas by dlsllllailon. and when supplies of 
petroleum, now constantly decreasing in the eastern states, are eithaualed 
thesfi BhBles will everywhere be a source of wealth to the communities that 
have tWm. It will pay jelier to mine Ihero than than to mine coal to-day. 
MINKKAL PAINTS, 

The bed of shale imiv til irly above the 13 feet ot limestone has a yellow 
streak near the hotrom Ihi-.t In many places Is a good bed of ochre. It Is seen 
at Ryan's quarry and at the soldiers' home. Other parts of the shale beds 
hate Bitnllar deposits. There is also purple brown shale at a higher level 
that shows on Salt creek, Little Stranger and near the Wyandotte county 
line, that apparently would make a paint of the uinber class. The 3-ellow 
ochre calcines a beautiful brown. These shales all belong to the coal meas- 
ures. 

In a great many places Ibe bottom ot the yellow marl is a rich red clay, 
free from sand, which from the quantity of Iron In It will make a good pigment 
for outdoor painting. It will have to be sought for and may be found where 
(tie eu perineum ben I roarl is not very thick, and the paint-bed Itself may be 
found Boraetlmes two or three feet thick. Under the circumstances of frost 
and Show in which this examination has been made it is impossible to get 
at Ibe thickness of '.heee soft deposits. This rich clay has, however, l)een seen 
In Llie western part of the city and on slopes of Salt creek and Little Stranger. 

CL.VV3, 

lieaveoworth county Is rich In clave for all kinds ot bricks and moulded 
blocks. The most prominent feature ot the region, the loeas or yellow marl. 
Is over a large part ot its orea lit for the best kinds of common bricks. Il can 
be found sufficiently porous for dratning-tlles and also of quality suitable for 
nompHct pr'-iistfd biii.ks. The loess is everywhere. Experiment determines 
(t« i . .1 iiricks are made it Is usually the fault of the maker, 

■ IS clay, or in Its manipulation ond baking, 
..:e now claiming so much attention are the vitrified 
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These paving bricks are made of shale (or sliales) of the coal i 
The outcrop that has become Ijesl hnown is at the soldiers' home, where it 
shows from 20 to 3D feet In thlchness. It forma the lowest part (a) of Ko. ' In 
the section on page 2116. It is mainly a clay shale called by the workmen soap' 
Btoce, but il cbanges into lumlnated sandy shales in parts of its tblcknesa. 
Sometimes the beet results are obtained by selectiug a particular part of tbe 
thickneas of the bed. At others tbe proper proportions of sand in tbe clay 
are obtained by mixing all the parts of tbe entire stratum. Tbe Iron that 
seems to be a necessary part of a clay tor vitrified bricka Is found in some 
pans of tbe shales as bands of limonite nodules or concretions, which are 
ground up with (he rest of the material, but elsewhere there are no concre- 
tions, yet euQiclent Iron is distributed in streaks and ocherous stales through 
the substance of tbe ebalc. 

It is a feature of these brick sbalca that they conCracl considerably In burn- 
ing, to the extent sometimes of one-eighth of the linear dimensions ot the 
bricks, which In the cubic contents is a diminution of bulk in the ratio of 612 
lo 343. This must be allowed for in the making of Ihe bricks, and the heal 
of the drying shed and the kiln must be so regulated that the contraction 
sliall be regular. The proper time for tempering the material before use is 
also important, and the use of winter frosts for this purpose should have at- 
tention. Witb care on all these points and attention to results of prevlaaB 
experience tbe brick shales of Leavenworth will produce as good rcsullB as 
anywhere. It seems that one of tbe solutions ot tbe problem of the pave- 
meut ot Ihe city streets is found In tbe use of vitriHed bricka. 

The material for making them is abundant. The geologic poaition wblcb 
we will cell No. 7a. Is easily found, and where not eroded it Is of the brick 
Bbale quality very extensively. It may be seen cropping in the 

1. River bluff near the railway-yard limits, northwest of Elverelde mine, 

2. River bluff under the South Esplanade, north of Home mine. 

3. River bluff near Fort Leavenworth. 

4. River bluff at Kickapoo. 

5. Santa Fe cutting aouth of crossing of Fourth street, near soldiers' home. 

6. Santa Fe cut noi'tbwest of Fourth street crossing. 

T. Santa Fe and Soulbwes^m cut near linseed-oll mills, 

S. On street cut in the city on Shawnee street. 

9. On bank of Three Mile creek on West Cherokee street. 

There are places where the brick shale shows only a little, aa under the 
loess at Gelger's ijuarry. where going back into the bill would probably abow 
it of conaiderabte thickness, and above Ryan's quarry, where It does not abow 
at all In tbe outcrop. Similar beds are found In (be higher parts ot No. 7 
|c and e) which show at the railway cut on the military reservation, on th« 
nanks of Pilot Knob ridge. In the bluffs of Little Stranger and on Seven a 
Nine Mile creeks. The shales immediately above the coal on Little Sin 
have great aimllarlty to the proved qualities of brick shale. 

The experience already attained in the making of paving brtck. '. 
tiles, curb blocks and Roman bricks from these brick shales i 
expectation of still greater successes, and that terra cotta of the best q 
may be made tor use in ornamental architecture. At one of tbe t 
an Improvement of the common bricks has been made by an admiiture 01 
clay with the brick shale, and this admixture has also been made by I 
where the loess and (be brick shales come together, a greenish c 
streaks being the result. 
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It may be stated that man)' blocks on Broadway have ti<?cii curbed wl 
Ih^ moulded blocks, and they have worn well. 

There la another source of material for bricks. It is the dump pUea of 
shale at the various coai mines. 

The brick works at the penitentiary use thle material excluaively. The 
liard "slate" which forme ihe roof of the coal ts brought to the aurface when 
it has been cut out to form the main entries of the mine. There are streakB 
of ilmestoae or limy shale in this roof sipte that do not improve the quality 
of the brIckB. but if these are thrown out the material makes a fair vitrified 
brick. It Is extensively used for sewers and paving, and will have still fur- 
ther development. 

CEME.S'T. 

I have not recognized here any gypsiterous deposits that would be suitable 
tor plasters, but some of the shales are probably sufficiently caltxareous to have 
eome uiillty in that direction. The bed of limestone elsewhere mentioned 
&e l)einK in the ebales tying over the coal on Little Stranger creek has con- 
olderable resemblance to the Fort Scott limestone, which is the only Kansas 
bed which so far bus produced au hydraulic cement which has withstood 
competition and has obtained an estabtietaed place on the market. It Is 
probable that some shale beds and some other limestones maj yet be found 
with hydraulic properties that may take a place among the rpgular products 
(rf the district. But the value of these can only be determined by actual 
experiment. 

MINERAL SPRISdS, 

There are no springs in this region that are noted by their force and 
large volume of water. But the numerous creeks of the district are fed by 
constant ^epagc from the sandstones, anndy shales and occasional gravels of 
Ihe region, and wells varying In depth from 20 to nearly 100 feet have plenty 
or water In all parts of the coimty. 

There are, however, in the region of the outcrop of the various parts of 
No, 7 of our section springs with a perennial How of water. And several of 
these have decided mineral (lualitles. Coming out of sandstones that are 
charged with iron as carbonate or oxide, or from shales that besides iron 
have alum and other salts as well iis sulphur In pyrites, the waters are 
charged more or less with these minerals. i)nd some of them have without 
doubt valuable medicinal propertleE. I have visited three localities whera 
such springs are round. One is on the Doctor Marshall place, near the Wyan- 
dol.le coimty line, on Island creek. The water comes out nesr the contact 
of sandstone and llmeeione. There la certainly some iron In Ibe water, but 
only a chemical analysis can determine its quality and medicinal value. Its 
(juantlty can only he found by having it cleaned out. as much debris has re- 
cently fallen Into it and obstructed Its flow. 

Other springe are ou the Ramsey farm, less than 6ne mile i.orthweBt from 
Ihe last. One ot these Is eald to taste and smell strongly of sulphur, but It 
cow flils a small pool for cattle that makes it difOcult to obtain the water 
direct from the spring. Much of this has been taken away by the country 
piMple at dllTerent times, 

Th» third rcpion 1b on the I.ittife Stranger creek, west of Ihe Brewer [arm. 
Tlf ' ' ■-■'.-■ -'-i-f here are a soapstone shale at and a little above the 
I-: s.indstone on the shale in several low bluffs, the whols 

i; L. < .<' yellow sandstone la missing and an immense mass of 
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boulders — some way worn — imbedded in an ocbreoua cemtint, rests dlrectl; cm 
the BhBle. The moraiiiic moee is. like tlie rest of the outcrop, capped with 
loess. The boulders are of all Itinds, the quartzites, greenstoiiRti and granites 
being accompanied by a mucb lar^ei* proportion of local roeka than is usual. 
There are two local limestoDea that are larger than any I have elsewhere seen 
In the drift. Some of the boulUers are Mocks of shale that have probablf 
not been carried many rods from where they were lorn out of their parent 
beds. Some of the shale here tastee strongly of alum, and all the coatings 
of the surfaces of the various rocks testify to the presence of Iron. It Is 
said that Iron pyrlle cubes have oeen dug out of the spring. The whole ie 
at present choked up with recently fallen debris, but the surroundings are 
Buch thai after a proper analysis of the quality of the water were made known 
a he^iltb resort here might well be made popular, as there Is an abundance 
of shade and breety heights, more than 300 feet above the Missouri river. 
The surroundings of the springs previously mentioned ai« also favorable for 
making them places of resort. 

Chalybeate waters, sheltered valleys, breezy uplands form a conJancliOD 
desirable for the resort of those vrbo seek health and those who are de- 
sirous of rest. 

SOIL. 

From what bas been said it will lie inferred Ibat the lo^se Is the subsoil ot 
much of this county. This Is true, and though it Is yellow and In many 
places a heavy clay, yet It is a good soil as soon as broken by the plow, tt Is 
nul bad for wheat, the vines love it. and all trees fiourish in !t. 

In the Stranger valley the loess lies under several feet of black soil, which 
probably has been pj-oduced through the change ot the subsolt by long pro- 
duction ot vegetation, but ihere are black soils in some upland yalleya~on 
Salt creek and both the Strangers— which 11 seems hard to explain in the 
usual way. It would, however, tnke both a chemical and mechanical analysis 
to prove a different origin. Enough, however, has been observed ot them to 
suggest that possibly they may owe their origin and blackness lo the breaking 
down of the carbonaceous shales of the coal measures. So their color would 
Btill be due to vegetation, but of P^lcozaic time. It will need, however, mi>cb 
and special work to determine this. SuSlce It that the soils ot this county, 
black or gray or yellow, are all fertile, and will repay culture by plenty, 

BUILDINU STOSES. 

The rough limestone of the -'13-toot" and the similar Pilot Knob stone 
yield but an Inferior building material, though there is one layer of each that 
Is of a better quality. They will all, however, make lime. 

The two limestone layers we have called the upper and lower dimension 
rock, on the other hand are both hard and compact and yield little to the 
Induenre of frost In buildings. They can be quarried in blocks ot i 
any sue and of even thickness. The lower dimension (No. 2 at tbis sec 
is only accessible In ravines and on Ihe river south of the city. The u 
one In ravines to the west, on Salt creek, on the Stranger near Eastaii, i 
pi'Obably on Little Stranger. In the southern part ot Ihe county thera J 
much limestone, and some of the beds cropping on Wolf cre«k an 1 
ml with strata that have been quarried at Kansas City. 

The sandstone that crops at Brigbton and on PIve Mile creek shows a 
beds in the cuts on the Topeka & Souihwestero railway as well » 
creek and near the crossing of the Santa Fe and Wyandolle railwajraa 
rreek, and there must be many places where II would serve w^ B 
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jiurposea. Tbei'e are a few small tioiisea built of it near Ihe head of Little 
Siranger. and there may be more. It la. however, mostly very IrUble. and 
tiie harder beds muat be looked for. 

Finally, the resources of Leavenworth county may be summed up thug: 
Abundance of coal, thai iiill last for several generations; practically Ines- 
hauBllbte quantities of bilck Bhnlee that will pave a hundred Cities, brlctl 
rlaya for all classes of buildings, some building atoues, both llniestoneB and 
SADdEtones. mineral waters in various parts, and soils of unsurpassed [ertlllty, 
all of which only await his hlclding to be of service in "the amelioration of 

WYANDOTTE COUNTY, 
This county la sub- triangular In (ortn. and two of its aides are bounded 
by (he Missouri and Kaw rivers. Though narrow from north to south, the 
rise from each river to the central upland Is rapid, aud the elevatiou reached 
is In places over l.OOO leet above sea level. A considerable portion of the 
northwest forma part of the sandstone horizon previously described. 

The geology Is not very different from that of Leavenworth county. The 
bediock belongs to the coal measures. Thirty years ago Professor Mudge 
said tliat tJic dluenslou rock, which figures so conspicuously about Leaven- 
worth, was found on the river at Quindaro. It is now iraposslble actually 
to trace the conliuully of stratum from one place to the other, or to say that 
tt Is not contlnuoiia. owing to the covering of the lower beds of the river 
outcrop by the debris of the rtLilway embankment and by landslides. It 
would take u very close and long-continued observation to determine tha 
conllnully or otherwise of the limestone strata through the river front of 
these counties, It ought to be done, but the present writer has not had tha 
, time at his disposal to accomplish it. I will repeat here the section at 
Leavenworth with which to compare the following rock sections In Wyan- 
dotte county; 

A. 

10. Rough lirneatone (Pilot Knob) 10 ft. 

9. Black and lighter shale 6 ft. 

8. Dimension rock (upper) 2 ft. 

7. Shales and sandstones with some limeetone ledges 250 ft 

G. Rough limestone ledges with Intercalated shales 6 to 8 ft 

5. Yellowish green shale 3 ft. 

i. Rough limestone 14 ft, 

3. Black Bhale 5 ft, 

2. Thn dimension rock 2 ft, 

1. Shales to the river. 

Tho lower part of No. 7 contains the brick shale of the soldiers' home. 
On the Missouri front east of Quindaro. we get this section: 



g. Rough Ifmesione with shale partings , 20 ft. 

f. Shale (brick) 12 ft. 

e. Limestone, with fossils and intercalations of shale & ft. 

a. Slink 6 tt, 

c LImcBtonc, with layers of chert 10 ft, 

b. L^mlualed shale (limy) S ft. 

. DImraslou rock <?) 3 ft. 

9 the lower layers of (e) are consolidated Into one and simulate 
I^Toek. Which of these, (a) or (e), did Professor Mudge Identirr 
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with Uie Leavenworth rock? Probably the lower, as the series (■), (b), 
has more resemblance to the Leavenworth series than any other pan ot tb«{ 
eecdoQ. The thlckoesseB of the upper part of this section suggest slnilUrlt] 
to tli« aecllon at Fort Leavenworth. The dimeaslon rock (a) at the ravtsi 
hair a mile east of Quindaro, where it is best seen, is at the railway Ievel>| 
There 1b a northerly (lip here which carries It out of sight at the old Qalndaio i 
rarine. At Connors, a slope yielded little distinct outcrop; but at 75 r**t 
above the railway a quarry is worked in In feet of llroestone. and 70 Feet 
blgher. limestone is again seen 8 or 10 feet thick on lop of the ridge. A little 
west of Pomeroy the following section was obtained: 
C- 

i. Limestone la several rough layers 10 tt~ 

h. Slope (shale ?).... 20 fL , 

e. Limestone 6 or 8 ft. J 

f. Shale 17 ft. ■ 

e. Limestone 10 ft. h 

d. Shale 18 ft ^ 

c Limestone 6 fl. 

b. Black lamlQRted shale 2 ft. 

a. Layer ot limestone 1^ fl. 

Farther west more precipitous bluffs show that the limestones are ttalcker, 
upper and lower soft layers having Id the section been weathered and hidden 
In the atopeB. (g) Shows fully 15 feel. (a( Is 10 feet above the railway tr^ck; 
but nothing shows below. Nearly all stopes are Copped with the yellow clay 
— Ihe loeBB, 11 Is almost imposeible to trace any bed of rock inland, owing 
to the great erosion and the covering ot loess. At the quarry, where the 
shale is obtained for the Adamant brick works, and the ravine below, tills 
section was obtained with some approximation to certainty: 
n 

Limestone IH ft, 

Shale, brownish 2 ft. 

Blue shale (brick) 16 It. 

Limestone, three or four layers Sii fL 

Greenish blue shale 4 ft. 

Limestone ledge, top Just seen. 

In the Kaw valley. Ihe following section is obtained at Armstrong: 

E. 
h. Rough limestone, about 20 ft. 

g. Shale (brick) 10ft. 

t. Limy ledge 1 ft, 

fe Shale or shaly rock 3 or 1 ft. 

d. Layers of limestone, flinty. 2 or 3 ft, thickening westward 

to 9 to 11 ft. 

c. Shale, carbonaceous, and clay 2H ft. 

b. Massive limestone S ft. 

a. Limestone 1 ft 

This is not unlike the Qulndaro section, and may be taken as the preva- 
lent arrangement of Che bed rocks up to the elevation It reaches all ov«r the 
City area and some distance west. Something else comes on at higher levelE. 
(d). In the above section, is at the railway level at Martin's dairy: but ie) 
Is above that level a little further west. 

A section further west, where the river and railway come close under t 
bluffs, and the highroad ie on a shelf above, le as follows: 



^ 
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F. 

Flaggy, ferruginous limestone above, becoming thick and 

white below, w^ith a thick shale parting near top IS ft. 

Shale 4 ft. 

Limestone ledge 1 ft. 

Carbonaceous shale 3 ft. 

Limestone — the top foot flaggy 13 ft. 

Stratum, with some limestone 8 ft. 

Stratum and 2 feet of limestone, to railroad track 10 ft. 

A little further west there is this outcrop: 

G. 

Limestone rock, lower half rough 25 ft. 

Shale 12 ft. 

Ledge 1 ft. 

Shale 2V^ ft. 

Limestone ledge 1% ft. 

Shale 4 ft. 

Limestone in layer, with flints, (d) of the Armstrong section. .8 ft. 

Shale 2 ft. 

Limestone, thick bed at railroad level, thin layers below 11 ft. 

River is about 10 feet below. 

Across the river at Argentine, street excavators in progress at the water- 
works hill, exposed the section following: 

H. 

Fusulina limestone 8 ft. 

Sandstone and sandy shale 20 ft. 

Fusulina limestone 6 ft. 

Shale 4 ft. 

Limestone, upper half oolite 12 ft. 

Soapstone (shale) 7 ft. 

Rough limestone 11 ft. 

Rough layers, with thick shale partings 5 ft. 

Rough limestone 16 ft. 

Laminated sand shale, in parts almost sandstone 25 ft. 

Limestone 10 ft. 

Shale 12 ft. 

Limestone 10 ft. 

Shale 4 ft. 

Limestone 10 to 15 ft. 

At Turner, two miles west of Argentine, occurs this section: 

I. 

Limestone, several layers 2 ft. 

Limestone, massive oolite 8 ft. 

Limestone like the Quindaro "dimension" 2 ft. 

Rocky ledge, about 2-ft. 

Shale, greenish, with a ferruginous limestone streak in 

middle, about 8 ft. 

Rock, with black chert 4 ft. 

Layer limestone, shaly and laminated above 5 ft. 

At the quarries one mile west of Edwardsville the section is thus: 

J. 

Loess, slope, with gravel below 30 ft. 

Limestone, live or six layers 10 ft. 

Limestone, massive, oolite 6 ft. 

Limestone, thin layers, 3 to 5 inches each, and shale partings, 6 *' 
Limestone, two and three layers 7 



KANSAS ACADEMY OF SCIENCE. 



Limestone, shale fl ft. 

Limestone, cuboidal blocks to bottom ot quarry 16 ft. 

Limestone ledge at tank, perhaps 3 tt- 

Slope. mostly shale, but probably a hard ledge 30 (t. 

Ledge, two or three layers 3 ft. 

Sbale 1... ..6 n. 

Main apMlway rock (limestone) at Forest lake .16 ft. 

Shaie, with a hard ledge 6 tt. 

Bottom of spillway rock i ft. 

It will he seen by a comparison ol^ these various sections that it ia not eaaj 
to make a generalized statement ot the succession ot limestones and sttalea 
tliBi would be correct (or any large part ot the county. There has not been 
a EUtllciently extensive examination of the fossils of the strata at any one 
place to make them a reliable means of i d en tifi cation in other districts. Tbe 
changing of shale to limestone, and vice versa, la so common that the thlcloiesa 
of a g^iven layer Is scarcely any guide to its Identification elsewhere. At the 
old cement gtiarrles at Armstrong a layer ol shale which on the soutlieaiit 
side is five feet thick, on the northwest It Is diminished to three feet, and ia 
more argillaceous and less calcareous there. The cbert beds are more or leas 
persistent, but, notwithstanding their remarkable eastward dip el Arm- 
strong, it ceases to be a guide, by disappearing westerly In the Kaw valley. 
On the other hand the oolite mentioned In the last thre« sections Is a guide 
by some of its fossils aa well as by its oolitic structure. Myalina SwallovU. 
Athyrls bovidens, and fine specimens of Productus cora are nearly always 
there. The shells are white lime, and this is characteristic ot all the inverte- 
brate fossils in the oolitic limestone, including occasional triiobites (Phil- 
lipaia). This oolite is found, besides the places already mentlonf^d, In a out 
of the Santa Fe railway in Leavenworth county a tew miles northwest f naa | 
Bonner Springs, and lies ))clow the cement bed at Armstrong. ^^^H 

The section at Argentine sbowB sandstone below a limestone, and ^^^^H 
lower sandstone shales. On the divide. In the middle of the county, I>et'H^^^^| 
Bdwardsville and Pomeroy. sandstone Is found at the same level as Umeatd^^^H 
as shown in exposures at and south and Tiorth ot schoolhouse in district No, fl^^H 
The contact of sandstone and limestone is not actually seen, but the oaq^^^l 
horizon is plainly inferable. Nearly the same is seen In a road-cut east ti^^| 
White Church. ^^ 

The bottom then ol the sandstone plateau Is certainly Irregular. So far th« 
writer has seen no evidence that there is erosive unconformlly ot the eti«ta. 
It would appear that by gentle oscillations of level, some deep water forma- 
tions began to give place to shore-line deposits in the old carboDlferoas 
seas. The reverse ot this brought on the conditions favorable for the deposit 
of the heavy limestones at the top ot the sandstones ia west Leavenworth 
county and Atcbieoo. 

Back in the seventies a boring was made at Wyandotte to a depth otj| 
feet, and it was said a three-foot seam of coal was passed through. 
depth there is no record to tell. It is also said that the gas well at i 
strong brick works passed through three feet of coal at a depth of 17S S 
A borlDK was made in 18ST on the bottom south ot the Kaw, at Kansas C 
to a depth ot nearly 2,000 teet. More recently a rhaft was sunk at H 
to a depth ot 700 teet. The records of these prospectings were, at ti 
kept secret, and are now probably loal, ho that it Is not possible to e 
the deeper strata with those In Leavenworth county. Still, as there IsJ 
very great dip ot the surface rocks, and In Leavenworth comparatively 1 
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Id tbe deep sealed strata, we may assume that the coal measure rorniittloaa 
exienil as far down under Wyandotte ue in the neighboring county. 

THE LUESS. 

As in Lenvenworth, the Fur(ace, pxcept rf the river IwttoniB. Is largely com- 
poeed of the "bluff" or "loeaa" which forms the yellow subsoil of all the high 
land of tLe couiily, and also Is found in a few places benealb the altuvlum of 
the valleys. 

L>HIFT. 

On the bed-rock, under ibe loess, nearly all oyer the county, there are 
glacial boulders and gravel, bui in no jiiace is the deposit very heavy. It 
may bo seen up the ravluen In the cily, up the dairy ravine near ArraBtrong, 
on ihe creek bed at Muncle. in the ravines at Qulndaro, Poiperoy, and Con- 
nors, as well as in the sballower depressions that hold Ihe headwaters of 
Wolt creek from Piper lo the couuty line. In only a (ew places is seen the 
pasty clay, or taardpan. which the glacier ground out of the terraces It 
passed over. The marks of tiie glacier called striae are also scarce, The 
writer is not sure of any, A few have some resemblance to Ihem; but. 
Lbougb Rome of the surface limestone!! are hard, yet water, carbonic acid and 
iron in the loess mud have been operating ao long that the surface under 
loess is usually softened, and all markings olillterated: and where the loess 
ts gone, the weathering has altered the Impreesions both in form and direc- 
tion so Ihat reriainly is scarcely possible. Striae may perhaps always be 
scarce, but some pollsheij surface may BoroeltmeB be revealed wblch will In- 
dicate the work of the clacier. 

ECONOMIC GEOLOGY. 
I'OAL. 

The surface vein of coal which belongs to the sandstone plateau in I>eaT- 
cnworth county does not seem to have been found In Wyandotte county. 
li 1b. however, quite possible that a similar vein In nearly the same horizon 
miRht be found In any part of the high land of the west and nortliwest Of 
the county. It would seem that such a vein has actually been proved in the 
higher part ot Kansas City. The erosion has been so great, both before and 
adar the deposit of the loess, that such coal will hardly be found over any 
large area. Still, as a cubic foot of coai Is just about a bushel, a tew acres of 
II IS Inches thick could be valuable, if Ibe cost of getting it is not too great 

It Is more to the purpose, perhaps, lo discuss ibe poBsiblliiy of obtaining 
deep coal, as at Leavenworth. Fi-om what has been said. It is Eeen that there 
la no actual evidence on the subject, as the I'ecorda of borings hare either 
been suppressed or lost. 

In Leavenworth county and in southern Kansas the workable coal beds are 
naaocialed with shales and rocks of sandstone hori:fons. The Leavenworth 
record shows no coal or sandstone at the horizon given for the coal at Arm- 
atrong (75 leet): still. It might be at the latter place, as the distance from the 
MdV^nworth field is enough tc allow for such changes. Again, it Is known 
ot many veins of coal that tliey extend more in their merltltonal direction 
than east and west: that Is. they are elongated from north of east to south 
of west. The Leavenworth deep vein is proved to extend entirely across the 
river bed tnlo Mlsaoiirl. If, then, a north by east lo south by ' 
drawn from the known easterly enteuslou of tbc Leavenworth vein a 
It wonia pass through the northwest corner of Wyandotte couiitr, I 
possible that a mine in that region would, at about 9IHI foet^aa 
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InveBtmpnt Again, the Leavenworth record ahowB thin veins before the 
mnln seam is reached, and soDie veins below. Any one of liicse might de- 
velop thickness tn any direction, and there would be a fair cttani^e. even at 
Kansas City. Kan., for a paying vein to be found at'frora COU to 1.100 feet 
deep. It would certainly pay For a boring to be made to th«> bollonj of tbe 
coal measures to determine honestly what there Is to be found. 
Has and oil. 
Both rock gas and oil have l>een found In the county and north in the p 
Clncts of Kansas City. Kan. Several wells— on Jersey creek, the brick yard atJ 
Armstrong, and Nortbrup's mill, etc.^found bodies of gas tbat were for a 
long time uBetui. It docs not appear that any gi'eat effort was mad» to de- 
velop these wells or preserve them. The gas was found at fi'om 340 to 380 
feet deep. It ts quite likely there Is more of It, Nearer the bottom of the 
coat meaaurea, as at Neodesha, might prove a belter horizon. The well that 
used to Bow on Jersey creek might pruliably be developed into a jia.ving pro- 
ducer of lubricating oil, 

LIMESTONE .\ND S\NDSTO\E. 

The heavy beds of llmeslone shown in the sections of the river fronts erf 
this county give abundance for all tbe purposes for which Mmei'tone la usoi]' — 
building, lime-burning, road niaiiing. and the ntanufaolure of cement. The 
more argillaceous shales and limestones may be more plentiful In counties to 
the west, and they can easily be Imported to mix with the limestone here 
when the business of the Missouri valley becomes once more a growth. There 
Is no place better situated for distributing a large cement product than Ks^saa 
City, 

The higher parts of the county have some sandstones, but they have not 
yet been Hufficleutly exploited to test their value as building stones. Here, 
and in neighboring parts of I<eavenwortb county, tbey are suffielentl]' well 
developed to be worth more examlns-tlon as to tbelr availability for bridges fuid 
other purposes. . 

CL.\Y, 

There are clays and days. The usual suggestion when the word clay is 
used Is that of a surface deposit easily accessible, In Wyandotte and the other 
counties of this district there Is abundance of this surface deposit, good for 
making either pressed or common bricks. It may be said that tbe supply 
of such clay Is Inenhaustihle by a much larger demand tor aeverot genern- 
tlonfl than has yet been made upon It In this or other counttt^s. The yellow 
deposit we have described as the loess has everywhere in it beds of workaUa '| 

. however, older beds, someUmee lying deep among tbe str 
tbe coal measures that are more or leas arElUaceous, They a 
It ts these EtraUfled beds of greater age that have been nscd f 
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for paving. These clay shales of the coal measures contain some Iron — eon>e> 
times as concretions, elsewhere as streaks or stains; and this iron, In con- 
nection with the silica, when properly treated In the making and burning of 
the brick, gives the glassy luster and hardness that makes the value of this 
paving material. There is abundance of these shales in Wynndotte conntJ^J 
They are shown in sections B, C, D. and E (ante). In places they are a 
what dlfBciiIt to reach: but. in the eastern part of the county, a1ii»Bt M 
long slope having a hundred feet of vertical helRhi would show tbMU nut 



lUe looss or In the rock outcropB. There are differences of quality, easily 
determinable by trial. It would .ippear, from the proved cbai-acter of vitri- 
fied bricks, that they will be a ataudard pavement of the future. Wyan- 
dotts will have ttB share of thle Important Industry. 

Pott*ry Plays are not so common ; but they may be found, and that suitable 
for drainage iHes and sewer pipes is abundant. 

In this mldcontinenCal region, tar removed from the roofing slates of the 
inountBins. why should not a liglit i-oofing tile be manufactured and used? 
The clays of the river counties are sufficient to root all the cilles of the Mis- 
sissippi valley. ' 

The metallic base of clay Is the metal 

ALUMIML'M, 

which has oF late years become familiar tn medals, pencil holders, etc. In 
clay it is mostly In the form of alumina, which is the metal combined with 
oxygen. Abundant tn all clays, the separation of the meial is, as yet, an ei- 
penslve process, A particular kind of clay, found mostly In tn-o small dis- 
IrlclB tn England, and called fullers' earth, has long been used tor cleansing 
by wooln) manufacturers. It has also been used In reflning lard, and much of 
it has been Imported for that purpose by the packinghouses of Kansas City. 
For some time past a bed of surface clay at Turner has been subjected to a 
peculiar process by Mr. Schwann, tn which the percentage of alumina is in- 
creased and other maltera eliminated. The resultant product has the 
same effect In llie refining of lard that fuller's earth had, and it la now aup- 
planting that material in the packinghouses of this county. 

Thie artificial fuller's earth, containing a large percentage of alumina. 
may be called, tn miners' language, a concentrated ore ot aluminum: and It 
has occurred to Mr, Schwann that it may bo be regarded, and that processes 
akin to the common methods known to the assayer and reflner of the 
precious melalH would reduce the ore and produce aluminum at less outlay 
tllan that of the present cosily electrical process of extracting the metal from 
the bauKlte. Uts experimenta have been perfectly successful, and there is 
now lying before the writer a small button of the metal thus made at the 
Turner smeiier from Wyandotte county clay. The only step now to take is the 
making available, on a large scale, of the proper appliances for extracting 
the metal from the ore. and Wyandotte county will add another metal In- 
dustry to the already large one of the silver smelter at Argentine, which has 
already refined over 9,000,000 ounces of silver. 



There Is. in the Neosho and in other valleys of southeastern Kansas a 
Kr«ve1. not made of rounded pebbles, hut of stony fragments, more or leaa 
BUKular, but covered with a brown coat having a vitreous luster. The 
rm^mente are made mostly of limestone, but some are chert or flint. But 
all have the same ferruginous vitrified coating. They make better road ma- 
terial than any crushed stone in Kansas. This gravel is found In some of 
Uk> waiercouraes of Wyandotte county, and in places it Is found cropping as 
a tlUti stratum under the loess, and on some slopes. It lias ben qunrried to 
some extent near Bdwardsville, and search would probably reveal It about 
Bonner Springs and northward. 

The gravels of the drift, compond^dBMI^^^d sranllc pebbles, are 
fflund under the loess in all [iartK|rfjMHB^^^|^Bbifetfte^a dBpOBite are 
nowhere v<Ty 1fi>'K*r;A^^^^^^^^^^^^^^^^BH^Uwa olnk. 
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MINK1UL WATERS. 
A II Springs nre more or Ipaa impregnated with the minerals over or through 
wliii'li Ihey run. Bronn and reddish Handu and sandstones imtl claya have 
Often lion in them; anii that will Impregnate the water. Water percolating 
through limestone tskes up some lime, snd the vegetable matter in some 
shnles .supplies iron and sulphur from ibe decomposition ot Iron pyrites. The 
cap of loess also has iron and lime and alum capable of iK'iug absorbed br 
percolating waters: and therefore mineral springs are to be expected in the 
raunty. The beautiful rolling surface, the abundance of timber, the sottnees 
of the air. and the presence of mineral waters, mahes It poEaitile for the 
county to have more than one delightful health reEort. 

SOIL. 

The loess is the principal subsoil of the county. Its surfnt-e. modiBed t»y 
the vegelallon It has eupporled. Is iheiefore the principal solL It Is mostly a 
mart, and Is lighter than clay soils of some regions and Id places It iRcllnes to 
be sandy. The influence of the limestones and shales In forming direct sedeD- 
lary soils is very limited; but, in the smaller Talleys the detritus from the vari- 
ous outcrops bas made Itself felt In the gumbo and other clay soils of some 
bottom lands. Tlie bottom lasds of the Kaw valley and of the Missouri &r« 
largely composed of sandy alluvium. All the soils are fertile and mosljy deep. 



RAINFALL i 



IBBIGATION. 



The rainfall of Wyandotte county Is abundant for the growth of crops. ]H 
exceeds <!l) inches per annum. But dry seasons orcur hel%: and the recnrrencb-.^ 
of drought from time to time in Ohio. New York, and even the western coun- 
tries of Europe is causing attention to he given everywhere to the suggestion 
that irrigation may be adopted with benefit In (he eountriee of abundant rain- 
fall, for use at the critical period of croii-growlng when " precipitation Is pro- 
crastinated." 

Wyandotte county (and with It all the river counties) Is favorably situated 
for BO using water as to ensure crops. The two rivers can be available tor tl 
bottom lands by pumping with gasoline or other engines. The topography a 
geological structure are favorable to the construction of reservoirs, both lat 
and small, for the storage of the run-off wattra iu all parts ot the county. 
good eiampleof this Is seen in iheSSacrea of water at Forest Lake. an ardflcial' ' 
sheet shut In by a strong dam a few miles east of Bonner Springs. A pumping 
plant has been used this year (18941 on the south of the Kaw river near Kansas 
City. 

ATCHISON COUNTY. 

TOPOGRAPHY. 
The topography of Atchison county la much the same as Ihe other rlv*r 
counties. It has the same steep bluffs to the river; the same narrow openings 
In Ihe bluffs for the exit of small strenms; the same amphilheater forms be- 
hind the bluffs; the same rolling upland in the Interior of the county. Tbe 
Stranger does not give so marked a valley: but In one way it is peculiar, its 
whole depth Is In the loc-ss: scarce an outcrop on Its sides or stony riffle Id Ita 
bed to tetl of the presence ot bedrock. On the other hand, the western part o( 
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the rounty Is trenched, by tlie Delaware and Ub trlbularies, deep Into tUo Hme- 
atones. In some respects, liiis valley is much lihe thai Ot the Big Stranger in 
Ijeavenworlh county. The loeag la over most ot Ihe county, and gives the 
rounded (orms aiid siuooth elopes to Ihe topography of the central plateau: 
and Ihere la scarcely any outcrop of the bedrock from near the MlBBourl bluHs 
to the vulley ot the Delaware. 

GBOI.OGT. 

The bedrock of thia eounly fs of the cool meaBures. The connection of par- 
ticular strata with iltuse of the neighboring counties baa not been worked out; 
but It would seem that some of the coal measures limestonps might be traced 
through from Leavenworth county. At the mouth ot Whiskey creek, a mile 
eouth ot the city ot Alchiaon. thla section overlooka the valley; 
Clay, slope. 

a. Bimenslon limestone 18 in, to 2 ft, 

b. A whillBh brick ahale 4 to 6 ft. 

c A quarried limestone, somewhat irregular [■] to 20 ft. 

d. Black shale 4 It. 

e. Dimension rock , 2 ft. 

t. Another quarried rock below 2 ft. 

There Is here a reaomblanee to the Leavenworth city section; but it the 
two illmenslon rocks are the same. It would Indicate the absence of the whole 
series of sandstones and sandy shales ot the Wyandotte- Leaven worth plateau. 
It 1b more likely that (a) represents one of the limestone ledger below the pla- 
teau thai ure not there of the "dlmenBlou" character; and that the sandy 
shalee are hidden above under the loess. A mile further south this outcrop 
oerura also near the Missouri river: 
Slope. 

Quan'led limestone 10 ft. 

Shale 10 to 20 ft. 

Hock (llinestcnel 10 ft. 

Clay shale 15 ft. 

Coal i ft, 8 in. 

Black shale 6 in. 

Clay (shale) 10 ft. 

The shale that has been uaed tor several years aoulhweat of the oily. In the 
manufacture of vitrified bricks, is under a bed of limestone, nud Is probably 
one of the layers shown in oneof the river sections; but concreilons ot llmonlie 
foufil tn the orlginnl brick-bed are not so conapicuous elsewhere. Away from 
tlie river the sandstone shows and Is given in the following record of a deep 
boring, made several years ago by the city: 

Rucord of strata passed through In Atchison deep boring: 

TLu<'kiutst< TotuI 
ul 9traU. di'iiiJi. 

Sandrock 24 24 

Limestone 10 .'Jl 

Hed shale 10 44 

Soapstone S 48 

Limestone 2 51 

SoapBf one 20 71 

Sandrock 5 76 

Soapstone 6* 140 

Limestone 2 143 

SoapBlone 90 232 

Limestone 2 234 

Black shale 1 236 

Soapstone 7 242 ^ 
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Limestone 4 

Black shale G 

Soapstone 12 

Limestone 7 

Soapstone 12 

Limestone 8 

Soapstone 10 

Sandrock 3 

Limestone 30 

Soapstone IS 

Limestone S 

Sand shale 4 

Limestone 3 

White shale 12 

Soapstone 4 

Limestone 38 

Dark shale 5 

Green shale 8 

Limestone 8 

Soapstone 6 

Green shale 10 

LlmeatODe 3 

Dark shale 20 

Limestone 2 

Gray shale 6 

Limestone 27 

Gray shale 9 

Limestone 21 

Dark shale 2 

Limestone 21 

Flinty limestone 3 

Soft sandrock 30 

Soapstone 46 

Soapstone 22 

Tellow clay S 

lied and purple shale 5 

Limestone 5 

Red and purple shale 20 

Conglomerate 17 

LimeBlone 4 

Conglomerata 71 

Ijimestoae 4 



Limestone 3 

Soapstone 20 

Limestone 4 

Conglomerate • 20 

Limestone 2 

Soapstone 36 

Limestone 5 



Limestone 5 S27 

Soapstone 53 980 

Limestone 4 984 

Soapstone 18 1,002 

Sandrock 23 1,025 

Soapstone . . 24 1.049 

Sand shale 64 , 1.113 

Sand rock 4 1,117 

Sand shale 87 1,204 

There Is an Inaccuracy In this record at the Item marked (*>. It Is i«**' 
possible [rom any Information I have, to correct it. It ma; be that addlti^" 
of errors In measurements at strata sum up ten (eet. There la a term m^ 
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Several Limes in the record that Ib of doubtful InCepretalion, as drillera do not 
6 it In its elrtct technical sense. It is tbo word conglomerate. It 1b more 
tban probable that it is here used (or a dark shale containing hard nodular 
868 wblcb contain lime crystals and iron as limonlte or pyrlte. The term 
Boa])atone Is the drillers' usual designation of t a vender-colored soft shale. 
It does not appear that any coal was found In the boring; but the sand horl- 
>iiH of the lowest 200 feet siieeest that they are near the bottom of the coal 
measures, where the chance for coal la greatest. It 1b a matter of regret that 
the drill did not continue its work until the examination of an expert decided 
that the coal meaeuree bad been entirety passed through. 

CBETACBOrS. 

1 have already referred to the fact that the loess covers the greater part of 
the county. It in places has some sand aud gravel, and boulders are occa- 
Blonally seen at the bottom of it; but there aeema to lie no other formation in 
or the neighboring couutUs between tbe age of the coal measures and 
IlieBe pleistocene deposits. There is. however, one fact In Atchison county that 
as to point to the existence, nt no great distance from this region (perhaps 
in this county itself), of cretaceous rocks once overlying the coal measures. 

Arrlngton Springs, in the western part of the county, comes out of the debris 
that partially Alls a preglaclal valley. It la a chalybeate spring, and its iron 
Is undoubtedly derived from the fine gravel, or coarse sand, through which It 
■ flows to the surface. The deposition of Lhe coarse sand 1b probably of the gla- 
cial period, though it may be older. An examination of this sand auggeata at 
e to any one familiar with the cretaceous formations, that It Is the debria 
of the ferruginous Dakota sandstones. That it would keep thai Dakota faeiea 
Impiobable if it had been transported far from place of degredatlon. I have 
SPen such Dakota debris sand in the lower valley of the Smoky, where the pro- 
plni]uiiy of the original sandstone is not a matter of conjecture. Less than 20 
miles further west than Arringlon, I have found sharks' teeth s,nd fragments 
' of Ammonltee in the glacial gra%els, wiiiEb could not have been transported far 
from their original Mesozolc beds, but such debris as these Arriugton sands and 
■uch well preserved fossys are now all the evidence to suggest that a great 
tbkknfiBS of strata once covered the carboniferous beds that have now only a 
covvring of pleistocene or more recent deposits. 
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It has already been elated that there la a covering of loeiw over most of this 
Gouniy. Its texture and general appearance are not unlike those in the other 
r counties, But there seems a difference in all these from that on the eaat 
side of the river, which la worthy of more attention than 1 have been able to 
< to It. In the Stranger valley the loess hides all bedrock. Wells over 50 
feet deen do not reach the bottom of it. It is mostly a clay; but to the west, 
Bear tb^ Jefferocn county line, there Is sand and gravel. 

The occurrence of boulders has not been sufficiently observed to warrant 
uny rteBcrlption of the morainic deposits which are mostly burled under the 
luesa. 

ALI.UVntM. 

The present Valleya. aa well as the 'ipland depreaaions, liave some recent 
BlIUTlal formations of sand, gravel, and joint clays and humus, the prodtl^ 
the present agencies of running water, wind. rnln. and frost on lh6 OldC 
nations. But what are properly called bottom lands are o( t«7 S 
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tent in this county. There are here and there Eome soils that are black like 
bumuB soils, but probably owe tbeir coSor and rharacter to bUrh shales ol tbe 
coal measures, out of which they were fonned in or soon atier the ice aca^J 
and are not. therefore, true modern alluvia as they seem to be, 

ECONOMIC GEOLOGY. 
COAL. 

Willie the borinEB made in the county have not revealed the presence of 
deep-seated veins of coaU-yet the one seam near the surface, indicated In one 
or the Gectlons given on a previous page, has turned otit lo he of great eco- 
nomic value aa a local fuel near Atchison, It la nlao quite probable that It 
may be discovered, or another near (he same horizon, further Inland, wber« bf 
means of shallow shafts, it may be cheaply lifted to tbe surface. ShalloW- 
borings in different parts of the county would early determine this. Tbe 
seam at Arrington will probably not be found thicker if traced any distance. 

LIMESTONE. 

The blufts on the river, and outcrops in the west part of tbe county, furnish 
abundance of this material both for burning and for building. It has been eo 
tar but little exploited. 

CLAY. 

The loess everywhere yields good material for common or pressed bricks; 
and, as population increases, the building of brick houses and the rnakins of 
the bricks will constitute an important permanent intlnstry. 

SHALE. 

It was Atchison that first made vitrified bricks In Kansas. These are made 
of coal-measure shales, of which there Is abundance down Ihe river front of 
the county. The selection of the best nualitieo and the proper manipulation 
Of these shales constitute an art in which some citizens of Atchison are now 
experts. The miles of streets paved in their own city and Ihe millions of 
bricks CKDorted for the streets of other cities, are In evidence as to the value 
of this pavemeni, which Is destined In tbe future tojiold an Important place 
In the comfort and sanitation of urban communities, Tbe enterprise that be- 
gan the industry will always keep a large share of It In Atchiecn couniy. 

Terra-cotta ware and other molded forms of blocks are amung the future 
products of these clay shales In the river counticB, Why not tiles tor roofingT 

MINERAL WATERS, 

Small seeplngs of water, more or less mineralized, come from the gra.vels 
and sands in various places under and in the loess. It is quite possible that 
some time others of more volume may be obtained. In the meantime Arrlng- 
ton springs furnishes a valuable iron water, and tbe surrounding ar« such 
as to make It. in times of denser population, a pleasant health resort. Its ele- 
vation of over 1.000 feet above sea level Is another fact of value. 

The soil Is tbe last made geological product. Host of the soil of thta 
county is formed of the loess by the action of the vegetation Itself. The loes« 
Is the subsoil. Some of it Is heavy from the prevalence of clay, but elsewhere 
a greater proportion of sand makes the soil more tractable. In cKher case 
it is fertile. Where shales are near the surface, gumbo soils of more or less 
tenacity have been found, but the areae of such soils are limited. The llgbler 
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f bottom lands al&o occupy but a small part of tbe county. Tbe aoit ia 
My the most valuable mluersi product of tbe counlf. "With tbe proper 
treatinool It wltl grow all the products ot tbe region. 

N. B.— Since the foregoing was written, the writer has had the privilege 
of reading two papers which, with illuBlrntions, were submitted to tbe Kan- 
sas Academy ot Science and Is allowed to make encerpts therefrom. They 
Ive deflniienesB to ont? or two points mentioned in the foregoing pages. 
Prof. E. B. Knerr, in describing the Atchison coal field, says: 'The vein ot 
coal lies between two veins of brich shale or soapstone, as It is somellinea 
called, the material from which the excellent Atchison vitrified brick Is made. 
and It Is tbe purpose of tbe Donald firm (the coal company) to operate a brick 
plant In connection with the coal Industry. The vein of shale over the coal la 
25 feet thick." The coal measures 16 Inches thick and Its value, as indicated 
by cbemical analysis, is "on an equality with the best from any other part of 
Tbe analysis Is as follows: 

Aflb 7.30 

Water 3.4S 

Gus 30.84 

Coke 52.38 



Tbe coal In worked from the outcrop which is two miles eouth ot the city. 
and has been contlntioualy worked since August. 1&!)3. The area that has 
been excavated is 700 by 400 feet, which gives a total output of over .173,000 
bushels, or about IE, 000 tons. This is no mean addition to the resources ot the 
Prof. J. M. Price ot Atchison has worked out the Buccesaion of the 
formations in the neighborhood of the city completely, and bo gives the coal 
borfzon its proper place. The geological succession is thus indicated by 
Professor Price: 

Boulder drift from to 50 ft. 

Fusullna limestone, about 3 ft. 

Shale 10 ft. 

Limestone 4 ft. 

Shale 4 ft. 

Sandstone 6 to 8 ft. 

Brick shale 29 ft. 

Limestone ■. 4 ft. 

Shale ZO ft. 

Limestone , 8 in. 

Shale 4 ft. 

Cap limestone 20 ft. 

Slate (shale) 3 (t. 

Limestone, heavy jointed 1 ft. 9 in. 

Shale 12 ft. 

Limestone 10 ft. 

Shale 25 ft. 

COAL 1 ft. 4 In. 

Shale, to river level 30 ft. 

Total 231 ft. 



DONIPHAN COUNTY. 

TOPOGRAPHY. 

The third county in the state for "smallness," Dontpbai 
extensive river front. It has the same roiling loess topography aa t 
river counties, and the same limestone and loess bluffs to the x 
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GEOLOGY. 

The geology is Bimilar to that of Atchison and Leavenworth counties. The 
bedrock, limestone, or shale, is of the coal measure period, and the cap of 
loess and the lower gravels and boulders are of the ice age. It was intended 
to have given all the river counties as full treatment as that given to Leaven- 
worth county, but lack of means made this impossible, and Doniphan county 
is only mentioned to show that a good intention has not been carried out, and 
to suggest that, if a state survey were set on foot, this fruitful comer of Kan- 
sas would have the attention that its position as a river county demands. 

In view of the fact that the elevations above sea level of Kansas City, 
Leavenworth, and Atchison, are usually given as those of the railways that 
skirt the river, the following table showing elevations inland for comparison, 
will be of interest: 

ELEVATIONS ABOVE SEA LEVEL. 

Riverside elevations: 

White Cloud 848 ft. 

Atchison 795 ft. 

Leavenworth 766 ft. 

Kansas City, Kan 750 ft. 

Kansas City, Mo 750 ft. 

Argentine : 750 ft. 

Armstrong 757 ft. 

Bonner Springs 786 ft. 

Linwood 791 ft. 

Inland elevations: 

Severance 904 ft. 

Troy 1,097 ft 

Effingham 1,137 ft. 

Pleasant Ridge 1,082 ft. 

Leavenworth waterworks 1,120 ft. 

Piper 976 ft. 

Bethel 1,017 ft 
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A BIBLIOGRAPHY OF KANSAS GEOLOGY. 

WITH SOME ANNOTATIONS. 
BY ROBERT HAY, 
INTRODtrrroRV NOTE. 
When Ihe fdea of comptllnB this bibliography waa becoming an intention, I 
remember tiat Capt. Vogdes, of thp Fifth U. S. Arlillery, had told me that he 
3 oollectlng bookB on Kansas geology, atiil 1 therefore wrote asking him lo 
assist by giving me a list ot the books he had. or knew about, bearing on Ibo 
subject. He very kindly compiled and sent me a list of no lesa than seventy 
EB. including nearly all the earlier works, and forming a very good start (or 
somewhat lengthy talk. In tlie progress of the work I hare had valuable 
asBiaionee from the librarians of the Academy of Science, Stale Historical So- 
ciety, the State Library, and the State University, as well as from my honored 
friend, Mrs. Mudge of Manhattan. It is possible (bat some Important papers 
may have escaped me, and 1 have purposely omitted newspaper articles, al- 
though there are some of an interesting character.. The order is thai ot Capt. 
Vogdes's list. Pirel come 11. S, Government publications; then Kansas offi- 
cial papers, and afterward reports of other states and socleltes. mlacellaneoua 
magaainee, etc. Text-hooks and maps arw at Ihe end. I have thought it would 
aid future investlgatorB If they knew where. In Kansas, the hooks and pam- 
phlets named might he conaulted. and have therefore indicated their presence 
tn the Academy library by the letter A; In the HlBtorlcal Society by H; State 
Library by the letter 8: and In the State University by U. The letter V Indl- 
i the Us! ot Capt Vogdes. It la hoped the compUatloQ will serve as a 
T&luable check-liat, and I shall be obliged it friends will communicate to mc 
addltlooal titles tor future pnblltiatlon. 
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HiBlory of Ihe Enpedition. under the command of Captains Lewis and Clarke. 
to the sDurces ot the Missouri river, thence across the Rucky Mountains 
and down ihe Columbia ri»er, performed during the years 1S04-5-6. 

Philadelphia. 1S24. Voi. I, xsvli and 470 pp. Vol. II, Is and 528 pp.. 
map. iH S VI, 

Account of an Kxpeditioo from Pittsburgh to the Rocky hountalas, per- 
formed tn the years ISIH, 18S0, etc.. by S. H. Long. 2 volumes. Philadel- 
phia, 1823, IHSV). 

An Biploration of the Country lying between the Missouri river and the Rocky 
Mountains, on the line of the Kansas and Great Platte rlvcTB, by J. C. Fre- 
mont. Washington, 1843, 207 pp. and map, 6 plates. (H U V). 

Report of the Exploring Expcdliion to the Rocky Mountains, in 1842. and of 
Oregon and North Cnrollna, in the years 1S43-11. by Capt. John C, Fre- 
mont. Washington, 184&, 693 pp.. 24 plates and 3 maps. (H S U V). 
Gives ngur«is of Kanaas Foaails. 

Exploration and Survey ot the Valley of Ihe Great Salt Lake of Utah. Includ- 
ing a reconnoissance of a new route through the Rocky Mountalne, by CapL 
Howard Slanahury. U. S. Army. Washington, 1853, 495 pp., B8 plUea, aad 
alias of two maps. IH VI, 
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Exploration of tbe Red river of Louielana. in the y^r 1S5Z. by Capt. R. B. 
Marcy- O. S. Army. Washington. 1854, xiv and 28s pp.. 66 plates and sec- 
tionB, and atlas of two maps. (A H S U V). 

Refers lo the gypaum north of the Arkansaa river In KaaBaa. 
Goologlca] Report of the country explored under the 3Stta anil -list parallels 
of north latitude, in 1S53-54, by James Schiel. Pacific R. IL Reports. Vol. 
II. Washington, Uho, Chap. X, 3 plates. (H V). 
Kansas FoBsila. 
Report of the Geological Exploration from Fort Leavenworth to Bryan's Prbs, 
made in connectloD with the survey of a road from Fort Ril^y to Brlde«r's 
PasH, under command of Lieut. F. T. Bryan. Washington. 1856, Also In 
35 Cong., 1st Sess.. Sen. Ex. Doc. 2, pp. 489-520. tH V), 
Geology, by H. Englemann. 
United States Preliminary Field Report ot Survey Of New Mcsico and Colo- 
rado, by F. V. Hayden, 1869, p. 14. (H V). 

Qlves occurrences of cretaceous rocks on line of Kansas Pacific railway 
at Hays City and Fort Wallace. Kansas. 
Geological Report ot the Yellowstone and Missouri rivers, by Dr. F.V. Hayden, 
under dirertloo of Caiit, W. P. Raynolds. in 1859-60. printed in 1869. (\1. 
Chapter XII. entitled "Geological Explorations in Kaceas," gives tbe 
succession of strata up the Kaw valley from Lawrence to Fort 
Riley and thence'io Salina; beins an account of the exploration in 
1S&8. Article on fossil plants collected in the expedition is by Dr. 
Newberry, who names aeverat Kansas localities. (A). 
United States Geological Final Survey of Nebraska, Hayden aad Meek, 1868. 
Printed in 1872- (H S V). 

Chapter IX, pp. 66-ti9, la a eketch Of the "Geological Formations along 

the Union Pacific railway, easiei-n dlvlalon. from Iho Missouri river 

to Fort Riley, Salina, and Fort Wallace," Kansas. 

Preliminary Report ot the U. S. Geological Survey of Wyoming and portions of 

contiguous territories, being a second annual report ot progress conducted 

under the authority of the Secretary of the Interior, by F. V, Haydeo- 

Waahlngton, 18T2, 511 pp. (A H 8 V). 

ContaiUB report on fossil reptiles and flBh of the cretaceous rocks of 
Kansaa, by E. D, Cope. pp. 385-424. Alao Kansas cretaceous ltit-ert«- 
brate fossils, by F. B. Meek, pp. 304-T. Also Kansas plants, by Les- 
quereux. 370, et seq. 
Preliminary Report of the U. S. Geological Survey of Montana, and portions of 
adjacent territories, being a fifth annual report ot progress, by F. V. Hay- 
den. Washington, 1872. 538 pp. (A H S U V). 

Contains a report on the geology and paleontology of the cretaceous 
strata of Kansas, by E. D. Cope. pp. 31S-349. 
Geological Report of B. F- Mudge. Notes on the Tertiary and CretaceioiiB 
periods of Kansas. Bulletin U. S. Geol. Surrey ot the Territories. 
Vol. 11. No 3, 1876, pp. 211-221. (H S). 
V. S. Geological and Geographical Survey of the Territories. Gth Annaal Re- 
port. Hayden, 1872. tH S). 

Contains "Lignitic formation and fossil flora," by Leo Lesquereux. 
Describes several Dakota leaves from Saline and EHswortb coun- ■ 
ties, Kas. 

U. S. Geological and Crtographlcal Survey of the Territories, Ninth Aniun 
Report. Hayden, 1875. printed 1877. (A H S). 
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ConlaliiB. p. 277, "Geologtcal Report, by B. F, Mudge. Noiee on the Ter- 
tlarr and Cretaceous Periods of Kansaa;" reprinted from Bulletin, 
Vol. II, No. 3, with much additional matter. 
Conlrl bull one to tht Fossil Flora of the WeBtern Territories. Part I, The Cre- 
lacecus Flora, by Leo Lesquereux, XT. S. Geol, Burv. Territories, Hayden, 
Vol. VI. Washington. 1871, 136 pp., 30 pll. (A V). 
Cod iri but ions to the FobhU Flora of the Weatern TerrltoriPB by Leo 1*6- 
quereui. Vol. VlII of V. S. G. Survey of the Terrltoriea. Hayden, 1883; 
plates. lA H S V). 

Describes many Kansas Bpeciniens and identlfiea the "Cretaceous forma- 
tion at the base of the Rocky Mountains with thai ot Kansas." 
Invertebrute Cretaceous and Tertiary Fossils, by F. B. Meek. Vol. IX. U. S. O. 
Survey of the Territories. Hayden. 1876; plates. (A H S). 
Refers to cretaceous beds ot Central Kansas. 
Vol. II. U. 8. G. Survey of the Territories. "CretaceoUB Vertebrata."' E. D. 
Cope. Hayden, 18T5; plates. (A H S). 

Describes Kansas speqimens. This volume refers to Kansas specimens 
over sixty times, to B. F. Mudge twenty-eight times, and dedicates 
three specimena to him and several to Prof. Merrill, of Topeka, and 
Surgeona King and Shearer ot Fort Wallace. Describes, on pp. 43 
et al., cretaceous beds of western Kansas and says tUat thirty-aeven 
Hpeclee ot reptiles found In Kansas varied from ten (o eighty feet in 
length and represented ten orders. 
Vertebrata of the Tertiary Formations ot the West, E. D. Cope. Vol. Ill, U. S. 
G. Survey ot the Territories. Hayden, plates. (A H S V). 
Locates Loup Fork and Pro-camelus beds in N. W. Kansas. 
Course of Sciences applied to Military An. Part I. Geology, by A. W. Vogdes, 
Fort Monroe, Va., 1881, 176 pp., 22 plates and maps, (V), 

The name oC Kansas series to the Lower Permian ot Prof. Swallow's 
Section, as defined In his Preliminary Report on (tie Geology Ot 
Kansas. These rocks coasltit of limestones, shales, conglomerates, 
saodGtones, and gyiisiims, outcropping along the banks ot Cotton- 
wood, Cary, and Fancy creeks, and includes the limestones, blue 
shales and marls ot Fort Riley and Manhattan, Kaneas. 
Tenth U. S. Census, Vol. X, pp. 274-277. ■■Kanaas. Building Stones," G. C. 

Broadbead. with geological section. (H). 
Blleveutb U. S. Census, Bulletin No. 43, Mai'ch, 1891. "Coal product west o( 
the Mississippi." Gives area of Kansas coal measures much too small. 
See also Bulletin No. 75, on Gypsum. (H). 
United States Geological Survey. J. W. Powell, Director: 
Third Annual Report. 1881-82. (A U). Contains: 

Birds with Teeth, by 0. C, Marsh. 
Says {p. GO) that the first bird remains were found in 1870, near the 
Smoky Hlit river in western Kansas, and remains of 100 Individuals have 
since been obtained there, 

8I«b Annual Report, 1884-8B. (A H). Containa: 
Topographic work in Kansaa, po, 10, il. 
Geological work In Kansas, pp. 32, 39. 72. 
Geologic features of Kansas, p. 314. 
Seventh Annual Report, 1R85-86. (A Hj. Container 
Geography ot Kansas, p. 45. 
Alias sheets of Kansas, p. 5S. 
Work in Kansas, pp. llo. 111. 
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Eighth Annual Report, 18SC-T. Part I. (A M). Conuins: 

Area eurveyed and atlas sheets o( Kans., pp. 70, 71. 169, ITO, el al. 

Kansas gas field, p. 8!>. 
Part II iTonlalns Fossil Plants In Kansas, by Lester Ward. pp. < 
S99, 9U0, et al. 
Ninth Annual Report. 18S7-K. lA H). CodUiIds: 
Surveys In Kansas, pp. S, 49, 56. 
GeoloKic work In Kansas, p. 1U1. 
Tenth Annual Report. 188S-9. (A 10. Contains; 

Topographic Survey In Kansas, pp. 6, 8. 84, 89, 95, 103- 
Geological work at Fort Riley, pp. 31. 154. 
Eleventh Annual Rejiort. 1889-90, Part 1. (A H). ContaltM: 
Topographic work in Kansas, pp, 5. 7, 34, 39, 46. 
Kansas rock gas and oil, p. 598. 
Tweirth Annual Report, 1890-91. Part I. {At, Contalcs: 
.\ilaB sheeiB of Kansas, p. 7. 

Topographic work In Kansas, pp, 4, 11, 7, S4, 29. 30. 47. 
United States Geological Survey. J, W. Powell. Director: 

Bulletin No. 7. 1SS4. A catalogue of geological maps relating to N. anr] 
S. America, by Jules Marcou. (A H), 

Gives maps of Kaneas of Hayilen and Mudge, Nob. GC. 023. 772. 
Bulletin No. 32. Mineral Springs ot the United States, by Albert C. 
Peale. (A H). 

Gives analyses of sevei'al mineral waters OF Kansas. 
Bulletin No. r.7, Washington, 1S90, -19 pp., 2 pll. A Geological Recon- 
.nofssance of Southwest Kansas, by Robert Hay. (A H). 

Bulletin No. 76, Washington, 1S9I. A Dictionary of Altitudes, by Heury 

Gannett, 2d edition [let ed. was Bulletin No. B.] (A H). 

Gives most of Kansas railway altitudes. 

Bulletin No. id. 1891. Correlation papers, Devoniatk and Corbonirerous., 

(A H), 

Chapter IX discusses "Permian problem in Kansas and Nebraska' 
locates productive coal roeasuree in Kansas. 

Bulletin No. 82, 1891. Correlation Paiiers, Cretaceous, by C, A. Whil 
(A H). 

Gives Hill's Texas Trinity sands In southern Kansas, and refers to Work 
on the cretareDua formations of the state by Hay, Hayden, Le8quer«ux, 
Heek, and Mudge. 

Bulletin No. 84, 1892. Correlation Papers. Neoeene, by Dall and Harrlfl. 

(A HI. 

Cites Hay on western Kansas Tertlaries, pp. 299-301. 
United Slates Geological Survey, J. W Powell, Director: 

Monographs, Vol. XVII. The Flora of the Dakota group. A poatbu- 
molts work by Leo Lesqucreux. edited by F. H. Knowlton, 25t pp., 66 pll., 
1892. (A H S). 

Stales that the Dakota group has 460 species of fossil plants and gives 
over 300 found in Kansas. New species are described of which many are 
named in honor of J. E.West, and some (or Profs. Mudge and Snow, and for 
R. Hay. S. Mason. A. Wellington, and C. Sternberg. 
United States Geological Survey. J. W. Powell. Director: 

Mineral Resources of the United States, 1882-3, by Albert WilllBS)% J 
(A H), 
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Menllona Kansas lead. p. 312. Zinc, p, 368. Coal and oilier raineralB, 
p. 682, 

Mineral Resources Tor 1SS3-4. by Albert Williains. Jr. (A H S). 

Mineral ResourceB for ISSfi, by David T. Day. (A H). 

Mineral Resources for 1886, by David T. Day. (A H). 

Mineral Resourcea Tgr 1887. by David T. Day. (A H). 
• Mineral Resources for 1888, by David T. Day. (A H S). 

Mineral Resourcee for 1SS9, by David T. Day. (A SI. 

Mineral ReaourceB (or 1890. by David T. Day, (A S). 

Mineral Resources for 1891, by David T. Day. lA H). 

Mineral Resources for 1892, by David T. Day. (A). 

All Ibese have some notice of Kansas minerals and the volume for 1892 
bas Kansas minerals under these lieads: Cement, Clay, Coal. Coke, Uyp- 
SMm, Lead, Limestone, Mineral Waters. Salt. Saitdslone. and Zinc. 

Coal, by Chas. A. Ashburner. Washington. ISSS. la a separate of the 
Report on Mineral Reeoiirces for ISST. 

Oives coal In Kansas, pp. 2B3'25I). 
Smithsonian Institution reports and papers: 

Proceedings of U, S. National Museum tor 1879. Vol. II. (S. M. C. 
Vol. XIX.) Washington. I8Si), p. 292 et seq, (A H S). 

Description of new Cretaceous InveKebrate fossils from Kansas and 
Texae, by C. A. White. Saya "Two avienllds were discovered by Prof. B. 
F. Mudge In strata of the Dakota group. Saline Co., Kansas, and sent by 
him to the National Museum." Refers to others from the same locality, 
ijeserihed in Vol. IX of the U. S. G, Survey of the Territories. One la 
named OerviUia Mudgeana (p. 290). Says the discoveries of Prof. Mudge 
have done more than all the others to show the molluscan fauna of the 
Dakota eroup. 

An account of the Progreas In Geology in tbe years I8S7-8S. by W. J. 
McOee. Washington, ISSO. Extract from the Smithsonian Report for 
ISSS. ( A H). 

Refers to work of Kansas Academy ol Science and , Washburn Col- 
ics. 

Preliminary Handbook of the Department of Geology In the V. 3. Na- 
tional Museum, by Geo. P. Merrill, from Report Nat. Mus., 1889. (A H). 

Appendix E states (p. 3-1) Kansas has 63 specimens of building stones, 
and (p. 38) 21 Gpecimens of zinc and lead ores, marcasite, rock salt, and 
pumice dust, in the Museum. 
Report Smithsonian Institution, 18£S-G, Part II. Collection of Building and 
Ornamental stones in the U. S. National Museum: A Handbook and Cala- 
logiie. by Geo. P. MerilU. 

Describes more fully the stones In the Museum. 
D. S. Department of Agriculture: 

Artesian Wells ot the Great Plains. Report of Commissioners C. A. 
While and Samuel Aughey. Washington, 1882. (A H). 

Gives some cretaceous geology near the Kansas, Colorado, Nebraska 
line. 

Letter from Secretary ot Agriculture (J. M. Rusk) transmitting a report 
4B location ot artesian wells west of the 97th meridian to the eastern toot- 
e Rocky Mountains. Washington. 1890, Pp. 37-47, Sen. Ex. Doc. 
sa., 51 Cong. 
iry and crelaceoua geology ot western Kansas in report ot 
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Artesinn. Uuderflow, and Irrigation iQTeeltgaUon: Progress report. 
Washington, 1&91. Sen. Ex. Etac. No. 53. 2d Seas.. 51st Code.. p]>. 14a. lU. 
(A Hi. 

Alludes to water-bearing strata In western Kansaa. 
Artesian, UnderBow, and Irrigation loTeetigaiione: Final rer^n. 
WashingtoD, 1S92. Part II, by E. 8. Netcleton. Chief Engines. (A U S). 
Gives several topographic profiles showing depths to water-beAing 
strata Jn western Kansas. 

Part III. Report of Chief Geologist, Robt. Hay. Senate Ex, Doc. No. (1. 
Ist SesB., S2d Cong. 

Gives diagramB of geologic sections from Rocky MountainB to 9Sib 
meridian in northern Kansas, and no rth-and -south sections on KHIib ajid 
102d meridians, and map showing distribution of tertiary formaUoiis in 
western Kansas and adjoining states. 

Same work, second edition. 1S93. The (oar parts bound In one Tolume. 

United States Geological Exploration of the 40th parallel. Clarence King, br 

order of Secretary of War. Washington, 1880. Vol. Vli, 201 pp.. 34 plates. 

Odontomithes. a monograph on the extinct toothed birds of North America, 

by 0. C. Marsh. {H SI. 

Type apeeimena from western KauGas Cretaceous are described aad 
Bgured, and credited to Prof. Mudge. b. W. Wllllaton, and H. Brous. pp. 1*2 
to 199. pll. I, XX, XXI, XXVI-XXXIV. et al. 

Under Icbthyornls dispar. Marsh says "The type specimen of Uiis species 

was found in 1ST2, by Prof. B. P. Miidge. near the Solomon river in noitb- 

west Kansas:" and makes the following referejices to otbei- deBcrlpllona: 

-Marsh. Am. Jour. Sel.. Vol. IV. p. 344. Oct.. 1872: Vol. V, p. 161, F«b., 

1873; p. 230. Mar. 1873." 

"Jour, de Zoologie. Tome IV. p. 494, pi. XV, 1875; VI, 161." 
"Colonosaurus mudgei. Am. Jour. Sci., Vol. IV, p. 406, Nov., J871.**^ 
•■Couea. Key to North American Birds, p. 350, 1872." 
"Owen. Jour. Geo]. Soc. of London. Vol. XXIX, p. 52(1. 1873." 
"Woodward. Pop. Scl. Review. Oct, 187B. p. 34S." 

"Huxley. N. Y. I-ectures. Pop. Sci. Monthly. 1S76. Vol. X, pp. 
215-218." 

"Huxley. American Addrcsees, pp. 54-55. London, 1877." 
In the ap|>endix, pp. 191>201, Marsh says: The list compriaea niD« 
genera any twenty species, nearly all of which were found in weslern 

Kansas. 

II. Kanshs Official Rbpobts. 

Report of the Geological Survey o( Miami Co., ICaitsas, by 0. C. Sw; 

State Geologist. Kansas City, 18G6, 24 pp., map. Republished v 

map in Preliminary Report Geology of Kansas, 1866, pp, 70-94, 
(WanUiig.i (H V). 
First Annual Report (tor 1864) on the Geolog}- of Kansas, by B. F, : 

State Geologist. Lawrence. 1S66. Bfi pp. (A H S V). 
Preliminary Report of Geological Survey of Kansas, by G. C. Swallow. I 

Geologist. Lawrence, 1866, 19B pp. (A H V). 
Kaneae Stale Board of Agriculture: 

Annual volumes for 1872. 18TS, 1874, 1875, had geological papers of ttae 

Kansas Academy of Science, which will be given under "Tranaactlona ol 

Academy." 
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Vol. in, 1S74. had extracts by Secrplary from Mudge's Report as State 
G«oloeist. In 1SG6, (A). 

FourtJi Annua] Report for 1ST5 had also Geology of Kaaaae. by B, F. 
Mudge, pp. 107-127. (A H). 

Tho Report of Ihe Eighteenth Annual Meeting of the State Board of 
Agrricultiire for the year \%H9, contains: Artesfan wells In relation to Irriga- 
tion In western KansBS, by Robert Hay. pp. 2i-33. (A H S V}. 

The Report of Proceedings of the Nineteenth Annual Meeting. January. 
1890. coDtaiue: Some New Kansas Industries, by Robert Hay. (A H). 

Refers to businesB based on mineral reeourcES, cement. vttrlQed bricks. 
sail. etc. 

Report of Proceedings of Annual Meeting. January, 18S1. contains; Irri- 
gation Id western Kansas, lia posslbilllles and water supply, by Robert 
Hay. (A H). 

Glyes geology of the underground waters. 

Report Twenty-flrBt Annual Meeting for 1892, contains: The Water 
Conditions of Western Kansas, by Robert Hay. pp. 51-57. (A H S V), 

Report of Twenty-second Annual Meeting, 1893. contains: The Geology 
of seme Kansas soils, by Robert Hay. pp. 143-146. (A H V). 

Report of Twenty-third Annual Meeting, Jannary, 1894. contains: A 
Chapter of Kansas Geology, by Prof. 3. Z. Sharp, f A). 

Refers to geologic structure of McPhersoa county. 

Kansas Minerals at the World's Fair, by Robert Hay. (A). 

Quarterly Report of the State Board of Agriculture, December 31. 1883, 
contains: The Lower Coal Measures of Southeastern Kansas, by Orestes St. 
John, with section and map, (A H). 

March 31. 1886. contains: Water Supply of western Kansas. (A H). 
Kansas State Board of Agriculture: 

Fli-st Biennial Report for the j-ears 1877-78. contains: Geology of Kan- 
sas, by B. F. Mudge, pp. 4G-88. with map. 2 sections. G plates. (A H S V). 

Third Biennial Report for the years 1881-S2. contains: Sketch of the 
geology of Kansas, by O. St. John. pp. STt-o99, sections and maps. (A H V), 

Fourth Biennial Report for the years 188.1-84, contains' Geological Sum- 
mary, presumably by the Secretary, pp. 499, 504. (A H S). 

Fifth Biennial Report for the years 1885-86. contains: Notes on the 
Geology of Sonthwest Kansas, by Orestes St. John, pp. 132-152. Natural 
Gas In Eastern Kansas, with appendix on OH. by Robert Hay, pp. 198-208, 
with tlliistrntlonB. What constitutes a good soil, by E. H, 3. Bailey. 
pp. 181-184. (A H S), 

Sixth Biennial Report for the years 1887-88. contains: Northwest Kan- 
«a«. its topography, geology, climate, and resources, by Robert Hay, pp. 92- 
nc, 2 sections. (A H S V). 

Composition and Evaporation power of Kansas Coals, by E. H. S. Bailey 
and L. I. Blake, pp. 157-163. Salt, its discovery and manufacture in Kon- 
sas. witb suggestions lor Its use In agriculture, by Robert Hay, pp. 19S-20<. 
(A H V). 

Seventh Biennial Report, for the years 1889-90, contains: Geology of 
KtnsaB salt, by Robert Hay. pp. 83-9G, 2 sections. (A H S V). 

Eighth Biennial Report for the years 1891-92. contains: Geology and 
Mineral Resources of Kansas, by Robert Hay. GG pp.. and map. (A H S V). 

Also issued separately as a World's Fair Edition, Topeka. 1893. 
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TranaattinnB of the Kansas Acnrlemy ot Science, iirinteij by the Mate. 

In annual volume of the Slate Board of Agrk-iilture for IS72. (A H Vf. 

Cnala of Kansas, by W, H. Saunders, p. 3ST. 

Limestone and Coal, by B. F. Miidgtj. p. 3&a. 

Oeology of Arkansas, by B. F. Muilge, p. 4(IS. 
In annual volume tor 1873: (A H V). 

Recent Discoveries of FossU Koottirtnts in KaoBas. by B. P. kludge. 
In annual volume for 187*: (A H VI. 

The Pliocene Formation of KansBR. by B. F. Mudgc. 

A Geological Survey of Kansas, by B. F. Mudge. 

ATialysia ot Kansas Clara, by Wm. H. SaiinderB. 

AnalyEis of Soils, by W. K. Kedzie. 
In annual volume for 1875: (A H \1. 

Kansas Chalk, by G. E. Fati'ii-k. 

Analysis of Kanaas Soils, by G. E. Patrick. 

Calamities, by M. V. B. Knoi. 
IRemarks on some charaeterUUe loeuUs of western KansaB. tiy 1 
Mudge were not printed.) 
ransatticnB of the Kansas Academy of ScluQce. separately printed. 
Vol. V. 1876, contains: (A H). 

On Bison Latifrons In Kansas, by B. F. Mudge. p. 0. 

Rt|)ort on Geology, by B. P. Mudge. p. 4. 

iQla Gas Well, bv G. E. Hatrick, p. 13. 
Vol. VI. 1877-8. contains: (A H SI. . 

Cretaceous ForeslB and tbeir Migrations, by B. F. Mildge, p. 48. 

Dermal Covering of a Mosasaitroid Reptile, by F. H. Snow. p. M. 

On a Fossil Tusk found In Fianklln Co., by Wm. Wheeler, p. 11. 

lola Mineral Well, by W. K. Kedzie, p. 58. 

Mastodon Remains in Douglas Co., by Jos. Savage, p. 10. 
Vol. VII, Jg7B-S0, contains: (A H SI, 

The Great Spirit Spring, by G, E, Patrick, p. 22. 

List ot Kansas Minerals, by B. F. Mudge. p. 37. 

Metamorphle Deposit In Woodson Co,, by B. F. Mudge. p, 12. 

Memorial of Professor Mndge, by J. D. Parker, p. 7. 

Sink-holes in Wabauneee Co., by Jos. Savage; p. 26, 
Vol. VIII, 1881-S2. contains: (A H S V), 

The Coal Fields of Cherokee Co., by Erasmus Hawortb, p 
of Cberokte Co. 

Preliminary lis! ot Fossils in Riley Co., by S, a Mason, pp. 12-t^i| 

The Igneous RocUs of Kansas, by Robert Hay, pp. H-18, 
Vol. IX, 1883-84, contains: (A H S VI. 

The Age oE Kansas, by B. B. Smyth, p. 129. 

Oclohedral Limonite, by E. Hawor'h, p. 25. 

A new Kansas Mineral, by J. T. Willard. p. 2S, 

Pretfnilnary Report on Geology of Norton Co., with miip and s 
by Robert Hny, P. 17. 

Notes on Fossil Jaw of Bison, by Robert Hay, p. 98. 

In the Dakota, br Robert Hay. p. 109, 

■'Is a Geological Survey a Necessity?" by Robt, J. Brown, p. 4 

Some Kansas Mineral Waters, by G. H. Fallyer. p. 114. 

I.BsI Submergence and Emergence of Soutbeastern Kansas fl 
Carboniferous Seas, by J, P. West. p. 106. 
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UtSttzatloD of Mineral Waiera, by E. H. 9. BaUey, p. 28. 
Port Scott Artesian Well, by E. W. Wnlter and E, H. S. Bailey, p. 96. 
Vol. X. I8S5-e. contains: (A H S V). 

EHBCovery of a KobbH Bird ''"rack in the Dakota aajidstone, by F. 

H. Snow. pp. 3-e, 
A Geolosical Section in Wilaon Co., Kana., by Robert Hay, pp. 6-7, 

section down Fail River valley. 
Report on Geology, by Robert Hay, pp. 21-22. 
Historical Sketch of Oeologlcfil Work in Kansas, by Robert Hay and 

A. H. TbompBon, pp, 45-32. 
Coal Measurea of Lj-oa Co., by D. S. Kelly, p. 45. 
Natural Gaa In Eastern Kansas, by Roliert Hay, pp. £7-62. 
Notes on a Remarkable t'oesll, by Robert Hay, pp. 128-129, plate. 
Vol. XI. 1887-88, contains: (A H S V). 

Newly DiBcovered Salt Beda in EilHworth Co., Kane., by E. H. S. 

Bailey, pp. 8-10. 
The Geology of Kansas, by Robert Hay. pp. 35-37. 
On the Discovery and SIgiiilicHnce of Stipules in certain Dicocyle- 

donona Leavea of the Dakota Rocka, by F. H. Bnow. pp. 34-35, 

GeoloiT of the Leavenworth Prospect Well, by 13, Jameson, pp. 37-38. 

Trlaealc Rocks of Kansas, by Roliert Hay, pp. 38-39. 

Evaporating Power of Kansas Coals, by L. I. Blake, pp. 4a-4ii. 

Composition of Kansas Coals, by 15. H. S. Bailey, pp. 4G 49. 
Vol. XH. 1889-90, contains: (A H S). 

Artesian Wells in Kansas, by Robert Hay. p. 24. 

Notes on Kansas Salt Marahes. by Robert Hay, p. 97. 

Barite in Concretionary Rocks, by B. H. S. Bailey, p. 45. 

Some Kansas Mineral Watein. by B. H. S. Bailey, p. 26. 

Slructure of Kajisas Chalk, by S. W. Willislon, p. 100. 

New Plesiosaur from the Niobrara Cretaceous, by S. W. Wllllston, 
p. 174. 

Mammoth Remains in Franklin Co.. by O. C. Charlton, p, 74. 
Vol. xni. 1891-92. lA H S). Contains: 

Notes on a Pink Barile, by E. B. Knerr, p. 76. 

Composition of Building Stones, by E. H. S. Bailey, p. 78. 

On some new Cephalopods. by Robert Hay, p. 37. 

Glaciated Area In NortheasterD Kansas, by Robert Hay, p. 104. 

Orajiile in a E)eep Boring, by Robert Hay. p. 75. 

In Uemoi'iam — Joseph Savage, by Robert Hay. p. 65, 

Minerals of Kansas, by G. H. Fallyer. p. Tli. 

A Food Habit of Pleslosaurs, by S, W. Wllllston. p. 121. 

Memoir of J. P. West, by S. W. Willislon, p. C8. 

Niobrara Cretaceous of Western Kansas, by S. W. WllliBton. p. 107. 
Reports of State Inspector of Coal Mines: 

First anuiiul. Cor 1884. Topeka. 1SS5, by E. A. Scammon. (A H V). 

Gives location of Kansas coal fields. 
Second annual, for 1SS5. Topeka, 1886, by Jno. R. Draldwood. lA H V). 

Has a chapter. "Tiie coal depoatiB of Kansas." 
Third annual, (or 1.^80-7. Topeka. 1S88. by G. W. Fludlay. (A H V). 
SUttBtIca up to date. 
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Fourth Annual, tor 1891). (A H VI. ConiainB: 

The Coal Deposits of Kansas, pp. 85-91. 

References to the localities ol zinc and salL 

Fifth Report (lat Bienniall. 1891-92. (A H V). 

Usual Htatistks and location of suit tnioes. 

Kansas Slate Penitentiary, Henry Hopkins, Warden. Special I 

19. 1881, 0. F. Lamm, Supt. (H|. 
Supplemental Report. Jan. Isl. 1883. 

Detu^rlbes the different strata passed through in Blnking the Penlt gfa- 
tiary coal shaft. |H). 
Mineral Resources of Kansas, 23 pp. Topeka. 1893. (A H V). 

A Compilation of the KonEas World's Fair Commlesloners. Has a t 
able array ot statisllcs, but the geology is ttrlef and InesBct. 
Biillellna ot the Waehburn College Laboratory, edited by F, W. Cragla, ^ 

Vol. I. No. 2. January. 18S&. Notes on the region ot Crooked < 
by the editor. (A H S). 

No. 3. March. 1885. Notes ou the Geology of southern Kansas, by 
the editor. (A H S). 

This refers the Barber Co, gypsum ti> the Dakota and t 
tormations. Another note on same subject.. EM.. 

No. G. May, 1SS6. Further notes on the Dakota Gypsum ot I 
Editor. (A H S). 

No. 9. February. ISSfl. Geological notes on the region eoulb^ 
the Gre^t Bend o( (he Arkansas. Editor. (A H S). 

Retracts a former assertion as to certain concretions being fos- 
sils. Recognises the Cretaceous as being above the red beds and 
gypsum. Gives a section and names some fossils and namea tfe^B 
strata Comanche Peak beds. jH 

No. 10, December. 1889, Contributions to the Paleontology of tjH 
Plains. Editor. (A M S). S 

No. 11, March, 1890. On the Cheyenne sandstone and the Neocomlan 
shales of Kansas. Editor. (A H S). 

Gives many details and several sections, and. as previoiislj',. | 
calls the red beds Triasalc. 
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Agricullural Geology ot Kansas, by W. IC KeflEie. 1877. (A H). 
Catalogue of Minerals. Fossils and Birds in the Agricultural . 
Butlding, Topeka. Kane.. 1ST5. (H). 

Probably the wort ot Prof. J. H. Carruth. 

A contribution to the Geology of the Lead and Zinc mining region of Charo 

kee Co.. Kansas, by Erasmus Haworth. A Master ot Science tlieBlB. Ob 

kaloosa, Iowa. 1884. 

Golden Rod, November, 1892. Edited by W. S, Newlon, Osweg 

Notes on Kansas Glaciers, by Editor. (A). 
Golden Rod, No. 6, November. 1893. Swallow's Hydraulic Lii 

Editor. (A H). 
Kansas University Quarterly, Lawrence. Kansas. (A H), 
July, 1892. contains; 

Kansas Pterodactyls. Part I. by S. W. Wllllston. 
Kansas Mososaurs. Part I. by S. W. WllUstDn and E. C. 
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October, 1882. (A). Contains: 

The Waconila Spring Mounil, by E. H. S. Bailey. 
October. 1893. (A H). Contains: 

Kansas Pterodactyls, II, by S. W. Williaton. 
In (his article Doctor WilllBton objects to Marsh's generic name Ptera- 
nodoD. on tbe ground that the genus was not new. and substitutes for It 
the older OrnlthoBloma. 

Kansas Mosasaurs. Part II. by S. W. WilllBton. 
Qlves a complete restoration of & ClIdaBtes. 
January, 1S94. (A H). Contains; 

Report of Stratlgraphlc work In the Hold, aoutheastern Kansas, by 
Prof. Erasmus Haworth. 
Tbe New Kansas Magazine. Vol. I, No. 10. Atchlaon, 1SD2, contains: 

, The Salt of KanaaH, by Robert Hay, pp. 5-6. map and section. (VI. 
Traneactions ol the Academy of Science of St. Louis, 

Vol. 1, 1858. (A V). Containfi: , 

Descriptions of new fossils from the Coal Measures of Missouri and 
Kansas, by B. F. Shumard and G. C. Swallow, pp. 198-227. 
Vol. ir, 1S6S. (A H Vj. Contains: 

Mr. Meek's notes on my Report of the Geology of Kansas, by G. C. 
Swallow, pp. 517-52(i. 

The Rocks of Kansas, by Swallow and Hawn, p, 173. 
Vol. IV, contains: 

Carboniferous rocks of Eastern Kansas, by G. C. Broadhead, p. 481. 
(A), 

This gives in considerable detail Professor Broadhead's Idea of the 
line between Permian and Coal Measures. 
F. B. Meek's Reply to Professor Swallow: 

"On Certain Disputed Points In tbe Geology of Kansas and other North- 
western Localities." July. 18fi9. (A H V). 
Annals New York Academy of Science, Vol. IV. 1SS7. (A V), 

Tbe Genera and Species of North American Carboniferous TriloblleB, 
by A. W. Vogdes, p. 67, 2 pll. 

Contains descriptions of Phllllpsla cliftonensls Shum. and P. major 

Bulletin Denlfion University, Vol. 11, Part I, 1887. (A V). 

A Sketch of the Geological History of Licking county, accompanying 
an Illustrated catalogue of Carboniferous fossils from Flint Ridge, Ohio, 
by C. L, Herrlck, 7 pll. 
Amt^rlcan Journal of Science and Arts. 

Vol. XXII. 18GI. Carboniferous Rocks of Soutbcaatern Kansas, by 
C, C. Broadhead, p. 5fi. (S V), 

Vol, XXVI, IS58. The Rocks of Kansas, by G. C. Swallow, p. 182. 
(H S V). 

Vol. XXVII, 1863, On the so-called Triassic Rocks of Kansas and 
Nebraska, by F. B. Meek and F. V. Hayden. p. 31. (S V). 

Vol. XXXIX, 1SC5. Remarks on the Carboniteyoua and Cretaceous 
rocks of eastern Kansas and Nebraska, In ;:onnection with a review of a. 
paper recently published on this subject by Jules Marcou and F. B. Meek, 
p. 167. (HSV).' 

Vol. XLIV, 1S67, Notes on the Geology of Kansas, by F. V. Hayden, 
p. 82. (H). 

Vol. SLVI, No. 136, 1868. Memoir "On sc 
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from NebrBBka." by Leo Lesnuereux, pp. 91-104. (H S). 

iDcludea notice of acme Kaosaa specimena. 
American Journal of Science: 

Vol. XXil, July. 1881. The Carbonifeioua Roclcs of SouHieaBtern Kan- 
sas, by G. C. Broadhead. <S). 

Vol. XXXIX. May. 18V0. "Notes of Crelacean Diuosaura.' by O. C. 
Marah. SpccimeoB from Pteranodon beds of Kansas. 

Refers editorially (p. Iii6) to Kaosas Academy of Scletice. Snov's Bird- 
tra<!k. and Hay and Thompson's Uletorlcal Sketch ot Geology. 

Vol. XLII, J891, p. 517. refers to note on Kansas Trlloblies In Ki 
City SelenllBt. (S). 

Vol. XLllI. 1892. Kansas MetCTirttes. Kunz. p. G5; Hay, p. BO. 
American Geologist, published at Mlnneapolia. Minn. N. M. Wlnchell. 

Vol. 11. 1S88, p. iUi. Preliminary description of a new or liule kntpm 
Saurian from the Benton ot Kansas, by F. W. Cragin. 
. Pp. 433-436. "MUchell Co., Tejias." la the title of a letter from G. C!, 

Broadhead, wbicb deacribes salt depoalta In aeveral Kanaaa counties. 

Vol. II!, 1S8», p. 1B9, Reviews "Northwest Kansas", by R Hay. 

Vol. IV, 1889, p. 309. Reviews "Salt In Kansas", by Robert Hay. 

P. 3S&. notlcea scientiGc artlclea, including geologic papers, rea< 
Kaneas Academy of Science at Wichita. 

\ol. V. IH'M. p. 65. Notes on a Kansas Salt Mine, illustrftied. Belne 
the substance of a paper read at the Toronto meeting ot A. A. A. S.. bj 
Robert Hay. 

P. 206. Arteaian wella in Kanaaa and the cauaee ot their flow. 

tralec). By Robert Hay. 

Vol. VI. 1891, p. 9. The Permo-carbociferous of Greenwood and Bi 
counties, Kans., by L. C. Wooster, Eureka, Kane. P. 221. Editorial de- 
scribes "Snow Hall ot Natural History, I.awrcace. Kana.," with some notice 
of lis (oBslls. P. flS9. ReviewH Bulletin No. 57, U. S. G. S., "Southwest 
Kansas," by Robert Hay. (A 3). 

Vol. V, p. 309. and Vol, VI, p, 370. Have "Brenham, Kiowa Co.. Kansas. 
Meteorite," Illustrated, by N, II. Wlnchell and J. A. Dodge. (A S). 

Vol. VII, 1B9I. p. Z3. On Cheyenne Sandstone and Neocomian Shales of 
Kansas, by F. W. Cragin. P. 179. further notes on Cheyenne Sandstones 
and Neocomian Shales, by F. W. Cragin. P. 340. Megalonyx Beds In 
Kansas, illustrated, by J. A. Udden. (A S). 

Vol. Vin. 1891, p. 171. New obaervaiiona on the genua Trinacromerum. 
by F.W.Cragin, being a continuation of the description la Vol. U, unte. (S). 

Vol. IX. 1X92, p, 254. Observations on Llama remains Id Colorado and 
Kansas, by F. W. Cragin. (H S). 

Vol X, 1892, p. 131, Glacial Striae In Kansas, by L. C. Wooster. P. 330, 
Notice of division of chair of geology at Kansas Stale University. (H S). 

Vol XI, 1893, p. 359. Review of Geology and Mineral Resources ot Kan- 
sas, by Robert Hay. (H S). 
American Geology. Letter on some points of the geology of Texas, New 
Mexico, Kansas, and Nebraska, addressed to Messrs. F. B. Meek and F. T. 
Hayden, by Jules Marcou, Zurich, 1SS8, 15 pp. (H & V). 
Kansas City Scientist: 

Trilobltes ot tlie Upper Coal Measures group of Kansas Ciiy, 
Vol. V, No. 3, 1891. p, 33, plate. (A H V). 

Phlllipsla major Sbum. P. cllftonensla Sbum. He reten 
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iDngicaudatUB Hall to Phillipsia major and rpmarks that tb^ upper coal 
measures ol Kansas extend westward in near the west county line of 
Greenwood Co., Kansas, whereas Ifae trlloblte Is question was found some 
2a miles east ol this line at Madison. 

Mammoth SIgillaria. by Edwin Waters. No. 9. September. 1891. p. HO, 
describes large specimeas now in Snow Hall at Lawrence and at Yale Col- 
lege, and says that they were found almost at the lop of the coal meaaurea 
in Greenwood Co., Kansas. 

ProspeciUB, Reports, and other Information relating to Kansas Coal 
Belt Mining Company. Shenandoah, Penna., I8S4, 31 pp., -tvitb map, 
□logical Survey of Miaaourl: 

The 1st and 2d Annual Reports of the Geological Surrey of Missouri. b7 
G. C. Swallow, State Geologist. Jefferson City, Mo., 1855. 209 and 239 pp., 
15 pll., 19 aectJona, and 5 maps. (A H V S). 

Refers to the poslLion of the loess on the Missouri river and to the slml ■ 
larlty of the rocli atrata on each side. 
eport ot the OeoloKical survey of tiie State of Miasouri, by G. C. Broadhead. 
Jefferson City. 1ST3, 323 x Iv pp., 3 plates and eections and 9 maps. (A S V). 

Contains observations on the geology of Kansas. 
Bological survey of Texas. Second Annual Report. Austin, 1S91. Cites R. 
Hay on "Red-ljeds." pp. 336-421. On Salt of Kansas, p. 446. Article on 
Carboniferous Cephalopods, hy Alphaeus Hyatt, describes several new 
species from Geary Co., Kansas. (A H S}. 

This paper is also printed separately, pp. 320-366. Illustrated. 
cond Geological Survey of Pennsylvania. Coal Flora of the United States, 
by Leo. Leaquereux, Vol. I, 1880, p. 109. (A H). 

Vol. Ill, 1884, p. 880, gives ai\ Kansas localities and describes 28 species 
of Kansas coal plants. (A H). 

One locality given is Ellsworth, which, If correct, implies that a widely 
spread coat measures Neurapterls is found in Cretaceous strata. 
Wlogical Survey of Illinois: Vol. VII, 1883, gives (p. 193) Range of Fossils 
in Knnaaa coal ineaBures, and describes, pp. 214, 240. 249. foaalla from 
Kansaa. two being named after the Anders, Professor Mudge and Mrs. St. 
John. (A S). 

talogue of Pj'thonomorpha, found In the Cretaceous strata of Kansas, by 
E. D. Cope. (A H). 

Read belore the American Philosophical Society, Dec. 17. 1871- Ttuns- 
actlonB Am. Phil, Soc. Vol. XIV. 

I ■ new Tcstudlnata from the chalk of Kansas, by E. D. Cope. TransacUotts 
Am. Phil, Soc, Jan., 1872. (A H). 

! two New Ornitbosaurians from Kansas, by E. D. Cope. Trans. Am. Phil. 
Soc, March, 1872, (A H|. 

D^rlcan Naturalist, May. ISST. Mesozolc and Cenozoic realms of the in- 
terior of North America, by E. D. Cope. 

Refers to the existence of the Loup Forlt formation in Kansas. 
'IlabuB of UnlverHity extension lectures, by E. D. Cope. 

Heters to conl measures and other strata of Kansas. Pblladelpbla, 1891. 
lerican Geological Classification and Nomenclature, by Jules Marcou. Cam- 
bridge. Mass.. 1888. Printed for the author. 

Gives upper coal measures In Ui« Dyas la Knusa!^. 
OBtui lu a NuiBbell. b? Ot^Sg^^^jgggntT- Cambridge. Mass. 1889. 
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'-G««loeical Guide Booh of the 



CItee H. Hay In "Atchison Lhaitipion" 
edge of Kansas. 
, Fifth Intemaltonal CoDBreBs o( Geologieta, 
Western Eicuraion". (A). 

Gives brief Itlnerat? of the geology of Kansas from PblUIpsburg to 
Kansas City. 'Washington. August, 1S91. 
I "Kanaaa". A pamphlet Issued by Missouri Pacifle Ry. Co., 1893. 

ReprintB article on waler siipply of weatern Kansas from Aimiud Re- 
port af the State Board of Agriculture, which gives the geology of Lite 
water-bearing strata. (A HI. 
Kausaa City Review of Science and Industry contains the [ollowlng gcoloelcal 
articles: 

Kedzie, W. K. lola, Kansas, mineral well. Vol, I, No. 5, July. 
(AH). 

Case, Theo. S. Wyandotte. Kansas, gas welL Vol. I, No. 6. An] 

1877. (A H). 
Case, Theo. S. The mineral region of aouthweet Misaouri and t 

east Kansas. Vol. I. No. 7, Sept., 1ST7. (A U|. 

Parker. J. D. Tbe river bluKs. Vol. I, No. S. Oct.. 1877. (A H). 

PhJUips, J. VanCleave, Geology of the West. Vol. I. No. 8, Oct., I SH. 
(AH). 

Mudge. B. P. FosBiliKatioa of Qeeb an impaaslbility. VoL I, No. : 
Oct.. Dec.. 1877. (A H). 

Mudge. B. P. Fossil leaves in Kansas. Vol. I, No. 2. Jan.. 1878. 

Missouri (Kansas) Mineral Production. Anon. Vol. II, No. 2. April, 

1878. Correspondence ot the Engineering and Mining Journal. (A H). 
Snow, F. H. On the dermal covering ot a Mosasauroid Reptile. Vol. 

n. No. 8. Nov., 1878. (A H). 

Great Springe, Cawtter City. Vol. Ill, No. 2, June, 1879. Correspond- 
ence Kansas City Times. (A H). 

Mudge, B. P. The new Sinh-hole in Meade county. Vol. lU, No^ 
June, 1879. (A H). 

Mudge. B. F. Are birds derived from Dinosaurs? Vol. lU, No. 4, i 
gust, 1879. (A H). 

Thome, J. The Rosedale Gas and Coal Welle. Vol. III. No. 7 

1879. (A H). 
Broadhead, G. C. Notes on the surface geology of southwest Misaonri 

and Southeast Kansas. Vol. 111. No. 8. Dec, 1879. (A HI. 

Guild. Edgar W. Western Kansas— Its Geology, Climate, Natural HU- 
tory, etc. Vol. HI. No. 8, December, 1879. (A HI. 

Parker, J. D. Kansas Sclentlflc Survey. Vol. IV, No, 10, Peb,. 
(A HI. 

Haworih, Erasmus. Chemical and Dynamical Geology. VoL V, I 
June. 1881. (A H). 

Broadhead, G. C. Geological notes on the Central Branch Union E 
HJiilroad. Vol. V. No. 3. July, 1881. (A H|. 

Sternberg, C. H. The Fossil Flora of the Cretaceous DakoUi g 
Kansas. Vol. V, No. i. August. 1881. (A H). 

Broadhead. G. C. Carboniferous Rocks of Southeast i 
No. 5, Sept., 1881. {A H). 

Parker. J. D. The Burlington Gravel Beds. Vol. V. No. «. Op« 
(A H). 
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Haworih. E. Joplin City White Lead Works. Vol. V. No. 7, November, 
ISSl. (A HJ. 

Haworib. E. Chert Rocka of Sub-carbonlteroaB Kansas. Vol. V, No. 
2, March, 1882. (A H). 

BroaOhead. G. C. The chalk beds of Wa-Keeney, Kanaae. Vol. V, No. 
10, February. 1882. (A H). 

Broadbe-ad, G. C. Geological Notes on a part of Southeast Kansas. 
Vol. VI, No. 3, July, 1882. (A H). 

Sternberg. C. H. Loup Fork Group of Kansaa. Vol. VT, No. 4, Aug., 

1883. A H). 

Chase, Geo. S. Kansas Academy of Science. Text ot bill providing for 

a geological survey of Illinois. Vol. VI, No. 9-10. Jan.-Feb„ 1883, (A H). 

Clerk, F. L. The Lead and Zinc Region of Missouri and Kansas. Vol. 

VII, No. G, Oct., 1883. (A H). 

Haworth, E, Notes on Kansas Minerals. Vol. Vil, No. G. Oct., 1883. 
(A H). 

Knaua. Warren. Note on a new Mineral (CelestUe) In Central Kansas. 
Vol. VIL No. 10, February. 1884. (A H). 

Lant*. D. E. The Supply of Coal. Vol. VII. No. 12. April. 1884, (A H). 

Kansas CobI. Vol, VII. No. 12. April, 1884. Reprinted from the Kan- 
sas City Journal. (A H), 

Sternberg, C. H. The Flora of the Dakota Group. Vol. VIII, No. 1, 
May. 1884. (A H). 

Parker. J, D. The Russell Artesian Well. Vol. VIII. No. 2-3, June- 
July, 1884. (A H). 

Jerome. F. E. Russell Artesian Well. Vol. VIH. No, 2-3. June-July, 

1884. (A H). 

Lyklns, W. H. R. List of Fossils In Kansas City and vieinlty. Vol. 

VIII. No. 2-3. June-July. 1884. (A H|. 

Scammon, E. A. Coal In Kansas for 1883. VoL VIII, No, 2-3. June- 
July. 1884. lA H). 

Haworth, Erasmus, Geology and Mineralogy of Cherokee county, Kan- 
sas, Notice of. Vol. VIII, No. 2-3. June-July, 1884. (A H). 

Sternberg, C. H., and W. W. Rubb. Note on Saurian, Ottawa Co. Vol, 
VIII. No. 2-3. June-July, 1884. (A H). 

Sternberg. C. H, Directions for Collecting Vertebrate FossUa. Vol. 
\^II, No. 4. Aug.. 1884. (A H). 

Parker. J. D. The Burlington Gravel Beds. Vol. VIII. No. 7, Nov.. 1884. 
(A H). 

Brown. Dr. R. J. la a Geological Survey of the State a Necessity? Vol. 
VIII. No. 8. Dec, 1S84. Read before the Kansas Academy of Science, Nov., 
1884. (A H). 

West, E. P. The last Submersion and Emergence of Southeastern 
Kansas from the Carboniferous Seas, or those affecting the Carboniferous 
formation in Kansas. Vol. VIII, Nob. 9 and 10, Jan. and Feb., 1885. (A H). 

Bailey, G. H. S.. uiid E, W. Walter. The new Artesian Well at Fort 
Bcott. Vol. VIII. No, '.<. ,lin.. 1885. (A H). 

The Geological Survey of Kansas (editorial). Vol. VIII. No. 10, Feb., 
1S8S. lA."* 

Fori »• ScleoUfle Sunev \ol. VIII, No. 10, Feb., 1886. 

(A }r 

Buvet CLiiiniy. Vol. Vni. No. 2. March, 



KsaSAa dCADEUT OF SCIBNVB. 



Tr&DBactl<ins ol the Kansas Academy of Sd-snce, printed by the State. 

In annual volume of the State Board of Agriculture for 1872. (A. B '^ 

Coals ol Kansas, by W. H. Saunders, p. 3ST. 

Limestone and Coal, by B. F. Miidge. p. 392. 

Geology of Arkansas, by B. F. Mudge. p. 4fi8. 
In annua! voltime for 1873: (A H V). 

Receni Disroverjcs of Fossil Footprints In Kansas, by B. I 
In annual voiume tor 1874: (A H VI. 

The Pliocene Formalion of Kansas, by B. F. Muige. 

A Reotosical Survey of KacgsB. by B. F. Mudge. 

Analysis of Kansas Claya. by Wm. H. Saunders. 

Analysis of SoIIb, by W, K. Kediie. 
In annual volume for 1S75; (A H V). 

Kansas Chalk, by G. K. Tatrick. 

Analysis of Kansas Soils, liy G. B. Pnirlck. 

Calamities, by M. V. B- Knox. 
(Remarks on some eharat^terlstlc tosslls of western Kansas, 
Mudgff were not printed.) 
Transarticns of the Kansas Academy of Science, separately printed. 
VOL V. 187fi. contains: (A H). 

On Bison I^atifrons In Kansas, by B. F. Mmlge, p. 9. 

Report on Geology, by B. F. Mndge, p. 4. 

lola Gas Well, hv G. E. Patrick, p. 13. 
Vol. VI. 1877-8, contains: (A H St. 

Cretaceous Forests and tlielr Migralions, by B. F. Mndge, p. 46. 

Dermal Covering of a Mosasauroid Reptile, by F. H. Snow. p. S4. 

On a Fcasii Tusk found in Frankli-i Co,, by Wm. Wheeler, p. 11, 

lola Mineral Well, by W. K. Kedzie, p. 58. 

Mastodon Remains in Douglas Co.. by Jos. Savage, p. 10. 
Vol. VII. 1S73-80. conlaina: (A H SI. 

The Great Spirit Spring, by O. K. Patrick, p. 22. 

List Of Kacsofi Minerals, by B, F, Mudge. p. 27. 

Metamorjihic Deposit in Woodson (^o,. by B. F. Mudg^. p. 12. 

Memorial of Proftsaor Mudge, by .1. D, Parker, p. 7. 

Slnk-holCB In Wabaunaee Co.. by Job, Savage; p. 26. 
Vol. VIII. 1881-S2. contains: |A H S V). 

The Coal Fields of Cherokee Co,, by Erasmus Haworth. p. ' 
of Cherokee Co. 

Prellmlnarv list of Fossils in Riley Co,, by S, C. Mason, pp. 12-1S..J 

The Igneous Rocks of Kansas, by Robert Uay. pp. 14-lS. 
Vol. IX. 1S88-84, contains: (A H 8 V). 

The Age of Kansas, by B. B. Smyth, p. 129, 

Octohedral Llmonlte. by E. Haworlh. p. 25, 

A new Kansas Mineral, by J. T. Wlllard. p. 25. 

Preliminary Report on Geology of Norton Co., with map and e 
by Robert Hay. p. 17, 

Notes on Fossil Jaw of Bison, by Robert Hay, p. 98. 

In tbe Dakota, by Robert Hay, p, 109. 

"Is a Geological Survey a Necessity?" by RobL J. Brown, p. 49. 

Some KaDpas Mineral Waters, by G. H. Fallyer. p. IH. 

Last Submergence and Emergence of Soxitheastern Kanssa from tbe 
Carboniferous Seas, by J. P. West, p. H"C, 
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Utlilxatlon of Mineral Watere. by E. H. S. Bailey, p. 28. 
Fort ScoU Artesian Well, by E. W. Walter and E. II. S. Bailey, p. 96. 
Vol. X. 1885-6. contalnsr (A II S V). 

Discovery of a KoBsil Bird Track In the Dakota sandstone, by F. 

H. Snow. DP. 3-6. 
A Geological Section In Wilson Co., Kans., by Robert Hay, pp. 6-7, 

section down Fall River valley. 
Report on Geology, by Robert Hay. pp. £1-22. 
Historical Sketch o[ Geoloslcal Worh In Kansas, by Robert Hay and 

A. H. Thompson, pp. 45-52. 
Coal Measures of Lyon Co,, by D. S. Kelly, p, 45. 
Natural Gas in Eastern Kanaas, by Robert Hay, pp. F,7-62. 
Notes on a Remarkable Fossil, by Robert Hay, pp. I2S-129, plate. 
Vol. XI, 188T-88. contBlca: (A H S Vf. 

Newly Discovered Salt Beds In Lilsworlh Co., Kans.. by 0. H. S. 

Baiiey. pp. 8-10. 
Ths Geology of Kansas, by Robert Hay, pp. 35-37. 
On the Discovery and Sienilcance of Stipules tn certain Dloocyle- 

donous Leaves of the Dakota Rochs. by F. H. Snow. pp. 34-36, 

Geology of the Leavenworth Prospect Well, by E. Jameson, pp. 37-38. 

Triassic Rocks of Kansas, by Robert Hay. pp. 38-39. 

Evaporating Power of Kaiisas Coala, by L. 1, Blake, pp. 42-46, 

Composition of Kansas Coals, by E. H. S. Bailey, pp. 4(1 49. 
Vol. XII, 1889-90, containa: <A H S). 

Artesian Wells in Kansas, by Robert Hay, p. 24. 

Notes on KansBH Sail Marshes, by Robert Hay, p. 97. 

Barlte in Concretionary Roche, by B. H. S. Bailey, p. 45. 

Some Kansas Mineral Waters, by E, H. S. Bailey, p, 25, 

Structure of Kansas Chalk, by 3. W. WlUislon. p. 100. 

New Pleslosaur from the Niobrara Cretaeeoua. by S. W. Wllllston, 
p. 174. 

Mammoth Remains In Franklin Co,, by O, C, Charlton, p. 74. 
Vol, XUI, 1891-92. (A H S). Contnlns: 

Notes on a Pink Barlte, by E, B. Knerr, p. 76. 

Composition of Building Stones, by E. H. S. Bailey, p. 78. 

On some new Cephalopods, by Robert Hay, p. 37. 

Glaciated Area in Norlheaslern Kansas, by Robert Hay, p, 104. 

Oranite In a Deep Borlue, by Robert Hay, p. 75. 

In Memorlam — Joseph Savage, by Robert Hay, p, 65, 

Minerals of Kansas, by Q. H. Failyer, p. 76. 

A Food Habit of PleBloaaurs, by S. W. Wlllistou. p. 121. 

Memoir of J. P. West, by S. W. Wiiiiston, p. 68. 

Niobrara Cretaceous of Western Kansas, by 8. W. Wiiiiston, p, 107. 
Reports of State Inaiiector of Coal Mines: 

First annual, for 1884, Topeka, 18S5, by E. A. Scaramon. (A H V). 

Gives location of Kansas coal fields. 
Second annual, for 1885. Topeka. I88S, by Jno, R. Braidwood, (A H V). 

Has a chapter. "The coal deposits of Kansas." 
Third annuai, for 1S8S-7, Topeiia, 18^(8. by G. W. KIndlay. (A H V), 
Statistics up to dale. 
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Gives geology of the western plains, oartlcutarl; nortliweeiern Kansas. 
by S. F. Emmons, Robert Hay, and R. T, HIU, pp. 443-448. 
Geologle. Asle et Amerique, par Emm. de Margerie. ExtraJI de V Annuatre 
Geologlque Universe!. Tome VI, p. 57S, L* Mane (Frauce), 1890. 

Oives Trinity beds in southern Kansas, and ascribes Iheir discovery 
to -M. Cragin." pp. 32, 33. 



KEl'OUT OF THE BOARD OF CIK.VTOK.S. 

Your board of curators have the honor to report: That the office room 
of tbe Academy of Science at the state bouse has flbally beeo cleared of the 
'l.al>or Bureau. Ibe Stale Historical Society, and all their paraphernalia, leav- 
ing the Academy iti full possession of the rooms. 

During January and February. 1894. Prof. Robert Hay was employed ser- 
eral days in overhauling, cleaning, and relftbeling the specimens. The pale- 
ontological caaes were moved from the vestibule into the west room anil the 
BpecimecB rearranged in them. 

There have been added to the museum during the past year 2S specimens 
of reptiles and Bsbes of the state, from various counties (all are labeled); 600 
specimens of coleoptera from Reno county, labeled: a number ot specimens 
of rocks and geodes from Barber, Butler, Cherokee, Jackson. Norton, Shawnee 
and Sumner counties: rock salt from Rice county; allica from McPher&on, 
Ellsworth, Lincoln and Jewell counties; two large specimens ot petrified 
wood from the Dakota sandstone In northwest Kansas; and a large (ossll, 35 
feet In length, from the Niobrara, in Miicliell county. This last, which was 
aupposed to be a petrified reptile, proves to be vegetable. 

A. H. THOMPSON, 

B. B. SMYTH, 
ROBERT HAY, 

Curators. 
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REPORT OF LIBRARIAN. 

The number of books and pamphlets received during the past two years 
is 2,150, slightly greater than during the corresponding previous period. But 
they are of considerably more value, as the Kansas Academy is gradually 
becoming recognized by the best societies and scientific institutions of the 
world. 

There have been sent out to institutions and individuals within the past 
year 1,644 copies of Vol. XIII, and about 300 copies of the other back volumes. 
The cost of sending these has been $169, of which $120 has been provided 
for by the Secretary of the State Board of Agriculture, $33 has been received 
from all other outside sources, leaving a deficiency of $16. 

The reprinting of the early proceedings is not yet completed; but work is 
in progress. 

The correspondence of the library has materially increased of late years. 
Your librarian has kept a record of all letters and cards sent out, and a copy 
of all letters of any importance. These are both submitted. An average of 
about four hours a day has been given to this and the cataloguing of books 
received, and an average of about six letters per day written. 

No binding has been done during the past year. Four hundred ana fifty 
Tolumes have been prepared and are ready for binding whenever it can be 
done. 

Tour librarian herewith submits a list of the Academy's correspondents, 
and recommends its publication. 

A list of accessions to the library during the past two years is also sub- 
mitted. B. B. SMYTH, Librarian. 
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LIST OF CORRESPONDENTS 

Of the Kai^sas Academy of Science. 



INSTITUTIONS AND LIBRARIES TO WHICH THE TRANSACTIONSIARE SENT. 



Bt B. B. SMYTH, LiBBABIAN. 



ALABAMA. 
University : Gtoologrical Survey of Alabama. 

ARKANSAS. 
Little Rock : Arkansas Geological Survey. 

CALIFORNIA. 

Berkeley : The University of California. 
Carpinteria : Carpinteria Science Club. 
Mt. Hamilton : The Lick Observatory Library. 
Sacramento : California State Library. 

Sacramento Free Library. 
San Diego : San Diegro Society of Natural History. 

West American Scientist, C. R. Orcutt, publisher. 
Stanford University : Leland Stanford Junior University. 
San Francisco : Astronomical Society of the Pacific 

California Academy of Sciences. 

California State Mining: Bureau. 

San Francisco Free Public Library. 

State Board of Forestry. 

State Board of Horticulture. 

The Lick Observatory Library. 

The Technical Society of the Pacific Coast. 
Santa Barbara : Santa Barbara Free Public Library. 

Santa Barbara Society of Natural History. 

CANADA. 

Belleville, Ont. : Murchison Scientific Society. 

Chicoutimi, Que. : Le Naturaliste Canadien, M. L'Abbe Huard, publisher. 

Fort Garry, Man. : Institute of Prince Rupert's Land. 

Hamilton, Ont. : Hamilton Association. 

Halifax, N. S. : Botanical Society of Canada. 

Nova Scotia Institute of Natural Science. 
Kingston, Ont. : Queen's Society of Canada. 
London, Ont. : Canadian Entomologist. 

Entomological Society. 
Montreal, Que. : British Association for the Advancement of Science. 

Canadian Record of Science. 

McGiU University. 

Natural History Society of Montreal. 

Numismatic and Antiquarian Society. 

Royal Society of Canada. 
Ottawa, Ont. : Department of Agriculture. 

Geological and Natural History Survey. 

Ottawa Field Naturalists' Club. 
Quebec, Q. : Literarj' and Philosophical Society. 
St. John, N. B. : Natural History Society. 
St. John's, N. F. : G^eological Survey of Newfoundland. 
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oronto, Ont. : Canadian Institute. 
Canadian Joomal of Science. 
Natural History Society of Toronto. 
University of Toronto. 

Man. : Manitoba Historical and Scientific Society. 



COLORADO. 
^Boulder: UniTersity of Colorado. 
^!}olorado Springs : Colorado College Scientific Society. 
tX>eiiTer : Colorado Scientific Society. 

Colorado State Library. 

University of Denver. 

^X^ieblo : Free Public Library. 

CONNECTICUT. 

Bridgeport: Bridgeport Scientific Society. 

^[artford : State Library of Connecticut. 

2f eriden : Meriden Scientific Association. 

Xtew Haven : Connecticut Academy of Arts and Sciences. 

Yale College Library. 

DELAWARE. 

3>over: Delaware State Library. 

DISTRICT OF COLUMBIA. 

'Washington, D. C. : American Monthly Microscopical Journal. 
Anthropological Society. 
Biological Society of Washington. 
National Academy of Sciences. 
Philosophical Society of Washington. 
Department of Agriculture, Library of Division of Botany. 

Library of Division of Entomology. 

Library of Division of Forestry. 

Library of Division of Ornithology and Mammalogy. 

Library of Division of Microscopy. 

Library of Division of Mycology. 

Library of Division of Pathology. 

Library of U. S. Oeog. and Geol. Survey of Rocky Mountains. 

Library of U. 8. Geological Survey. 

Library of U. S. Weather Bureau. 
Bureau of International Exchanges. 
Library of Smithsonian Institution. 
Library of U. S. National Museum. 
!nie Director, Bureau of Ethnology. 
Library of Bureau of Ethnology. 
U. S. Coast and Geodetic Survey. 
U. S. Fish Commission Library. 
U. S. Naval Observatory. 
U. S. Navy Department Library. 
Bureau of Education. 
Congressional Library. 
Patent OSOee Scientific Library. 
Library of Botanic Garden. 
Library of Secretary of Agriculture. 
Library of Secretary of the Interior. 
Library of Smithsooian Institution. 

ILLINOIS. 

Astoria: Fnlton County Soientiflo Association. 
Champaign: Univenity of nUnois. 
Chieago: Chioago Academy of Sciences. 

Chi0l«o Pablio Library. 

Field Columbimn Mnseiim. 

Geologieal Dtpartmant, University of Chicago. 

Newberry liilinury* 

Bidgway Omitfaologtoal Clnb. 

Univmitj of Chloago libniy. 
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Elgin: Elgin Sol 
: Nottl 



entlSe Socici 



Jackson Tille: lUinoiB CoUebb. 
Peoria: Peoria Pablio Library. 

Peoria Scientiili! A«oclBtion. 
Princeuin; Princeton Academy of Scipncel 
Rockfonl : Bockford SclaDtiac Suciuty. 
Rock Islmui f Aognatana Colleii« Library. 
SpriugDold: (luological Surrey of liliaoiB. 

lUiuois Stale LibrarT- 

tlUnois StHM Board of Affriculture. 

Dlinnig State Mueonm of Natural HI 
DrbaPBj Ulinois Slats Laboratory of Mat 



Bloominston : Botanical Oaiette. 

IndiaoB Slain Unireraity. 
BrmkvilJt: BrookTllle Society of Nataral History. 

I Dili ana Academy of Science. 
Grecncastle : Do Pauw Univerait?. 
IndiouBpolia : Department of Oeolon and Nataral History. 

Indiana QeolDKioal Sarrey. 

Indiana State Library, 

Indian aixjlis Public Library. 

Indiannpolie Lyceum of Natural History. 
TerrcHBaw: Rosa Polyroclinic lustitute. 



Tcrre Hau 



IOWA. 



Ames : Agrionlinral College Librar 

Iowa Experiment Stetion. 
Coaiicil Bluffs: Frve Public Library. 
DntFUport: Da'odporc Academy of Natural Bcieooea. 
Des Moines: Ia»a State Library. 
Iowa City: lows Academy of Science. 

Iowa (rBologicsl Sorroy, 

8t«te Historical Society. 

State Cairersity of Iowa. 

KANSAS. 
AQthoDy : High School Library. 
Atehison: Midland CoIlogB Library. 
Baldwin: Baker Unlrersity Libraiy. 
Burlington: Burlington Library Association. 
Bnrrton: BurnoQ Library. 
ClayCimter: Hicrb School Library. 
Concordia: High School Librarr. 
Efflogbam: AtcbiwiD County Higb ScbooL 
Emporia: CoUnte of Emporia. 

Emparis High Seboot Library. 

State Normal School Library. 
FortSoott: 8. E. Kansas Normal CoUece. 
Qirard: Literary and Library Society. 
Ooodlund: Public School Library. 
OreatBend: Central Kansas College. 
HiKblaud: Highland Onivenity Library. 
Holloa: Campbell Normal Dnl to raity Library. 
HutchiDson: Public School Library. 
Kansas City. Kao.: The Naturalist. 
Lanains: State Pen iliMitiaTy Library. 
Lamed : Public School Library. 
Lawrence: KannuSMte Cniieralty Library. 

Cbemleal Departiiieut. State Uaitcrsily. 
Haakell Indian School. 
Kansas UniTet^ity Quarterly, 
Lawrencu City Library. 
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LeaTonworth : Leavenworth Public Library* 

Leavenworth Hi^h School Library. 

National Military Home. 
Lecompton : Lane University Library. 
Lindsborg : Bethany College Library. 
McPherson : McPherson College Library. 
Manhattan : Kansas State Agricultural College. 

Kansas Experiment Station. 
Norton : Public School Library. 
Olathe : Deaf and Dumb Institution. 
Osborne : High School Library. 
Oswego: Oswego College for Toung Ladies. 
Ottawa : Ottawa University Library. 

Ottawa Science Club. 
Paola : Paola Free Public Library. 
Phillipeburg: Phillipsburg High School Library. 
Pittsburg: Pittsburg High School Library. 
Salina : Kansas Wesleyan University. 

Salina Normal University. 
Stockton : Stockton Academy Library. 

Stockton High School Library. 
Topeka : College of the Sisters of Bethany. 

State Historical Society. « 

State Horticultural Society. 

Harrison School Library. 

Kansas State Library. 

Lincoln School Library. 

Polk School Library. 

State Board of Agriculture. 

State Insane Asylum. 

Sute Reform School. 

Topeka City Library. 

Topeka High School Library. 

Topeka Philosophical Society. 

Washburn College Library. 
Washington : Friends' Academy Library. 
Wellington : W Jlington Library Association. 
Wichita: GaiAeld University Library. 

Lewis Academy Library. 

Winfleld: PubUo School Library. 

Southwestern Kansas College. 

KENTUCKY. 

Louisville: Louisville Library Association. 
Polytechnic Society of Kentucky. 

LOUISIANA. 

New Orleans : New Orleans Academy of Science. 

IIAINE. 

Augusta : State Library. 
Portland: Library Association of Portland. 
Portland Society of Natural History. 

MARYLAND. 

Baltimoie : Johns Hopkins University. 
Maryland Academy of Sciences. 

BiASSACHUSETTS. 

Boston: American Academy of Arts and Sciences. 
Boston Athenienm. 
Boston Public Library. 
Boston Scientific Society. 
Boston Society of Natural History. 
Boston Zoological Society. 
Estes A Lamiat, publishers. 
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BDBtoa; Marine Bidlogicat LsborBtorr. Back Bay. 

Uiiuiachuijettii Borticoltural Soeletjr. 

Scieacn Obderrer. 

State Library of UnswicfaDsetU. 

Summer Sohml of TochoolOK)'- 
Cambridge: CsmbridBe Eatooiiilogical Clnb. 

Hsrianl CollBge Libnrr. 

BarTard Natural Uislory Socioty. 

Lawntnco ScieaEIQc School, Harrard CoUese. 

Museam of Com i>a rati ve Zoulasy. 

NuIIaU Omitbolocienl Club. 

Poabody Hofleiuiip 
Hyde Park: OraitfaaloKJEtaad DuIoBist. 
LAwroDoo; LutvrcDce Pablic Library. 
Salem; Amerioan Acsociatioa tor AdfancuDKiut uf Suii<a< 

Eswi InaCitDtD. 

Poabody Academy of Science. 
TufrsCoUeBB! Tofle CollagD LihrafT. 
WilliimuUiwii ^ WUlloniFOoUcgi. Lihrary. 

MICHIOAN'. 
AdrtBo; Adrian Scisntiilo Society. 
AxriDiiltnrnl CoUesD : Aerieulhiral Colione Library, 

CnlvorKity ut Uiebigaa Libi'sry. 
DotroU; Detroit Public Libmry. 
Dotniit Scion tide Astociatian. 
Laniliis: Uiobigan State Librar]'. 

MINNESOTA. 
UlnDDBpolis; Amoricaa G»olo«i«t. 

fJeoloirical and Natural Siiitory Surtey- 

MJDDeiota Academy ot Natural ScioDCcK. 

Hinaeaiialii City Library. 

UulTcrsity ot HlnuwoM Library. 
SI. Anthony Park: U. of M. EiperlmeaC Slatlon. 
St. Paul: St. Paul Academy of Katural Bcieocoa. 

St. Pan) Public Llbrarr. 

Slats Library ot UinDBWta. 

MISSOURI. 
Columbia: AArieUltural EiparimciDt Station. 

TIniTonrity of HiEsonri Library. 
JoSeraon City ; Qeoltyical Surrey ot Missouri. 

Miasoori State Library. 
KanusCity: Kanaas City Academy of Ucdiciue. 

Sannas City Academy ot Science. 

Kansas City Public Ubrary. 
Sodalia: Sedalia Natural History Society. 
8t.Loai»: Hissonrl Bolanic Garden. 

St. Lmiis Acaiiemy of Sclooei-. 

Washington University Library. 

St. Luau Public Library. 

NEBRASKA. 
Crete: Doane CoUese Library. 
Lincoln ; Nebraska Eiperiment Station. 

Nebraaba State Library. 

UalTeraity of Nebraaka Library. 

NEW JERSEY. 
BloomHald: North Jersey Botanical Club. 
Newark: Newark Entoniolo^cal Society. 
Mow Bnuuwick : Oe<dn«ical Surrey ot New Jerwy. 
TrcDUiD: Trenton Natural History Society. 
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NEW MEXICO. 
Lias Cmees : New Mexico Agricultural College. 

NEW HAMPSHIRE. 
Exeter: Exeter Natural History Society. 

NEW YORK. 

Albany : New York State Museum of Natural History. 
Albion : The Museum, Walter F. Webb, publisher. 

The Oologist, Frank H. Lattin, publisher. 
Buffalo : Buffalo Society of Natural Sciences. 
Elmira : Elmira Academy of Sciences. 
Geneva: N. Y. Agr. Experiment Station. 
Hamilton : Colgate University Library. 
Ithaca : Cornell University Library. 

The Insectary, Cornell University. 
New Brighton : Natural Science Association of Staten Island. 
New York : American Museum of Natural History. 

Astor Library. 

Columbia College Library. 

Cooper Union for Advancement of Science and Art. 

Electric Age. 

Electrical Review. 

Electrical World. 

Linneean Society of New York. 

Mineral Collector, Arthur Chamberlain, editor. 

New York Academy of Sciences. 

New York Microscopical Journal. 

Science. 

ScientlQc American. 

Torrey Botanical Club, Columbia College. 

Veterinary Infirmary. 

Zoological Gfirdens, Central Park. 
Poughkeepsie : Yassar Brothers Institute. 

Yassar College Library. 
Bochester: Rochester Academy of Science. 

University of Rochester. 

Schenectady : Union College Library. 

Syracuse : Central Library. 

NORTH CAROLINA. 

Chapel Hill: Ellsha Mitchell Scientific Society. 
University of North Carolina. 

NORTH DAKOTA. 
Bismarck : North Dakota State Library. 

OHIO. 

Cincinnati: Cincinnati Society of Natural History. 

Cincinnati University Library. 
Cleveland : Cleveland Public Library. 

Western Reserve Historical Society. 
Columbus : Ohio Academy of Science. 

Ohio State University. 

Ohio State Library. 
Granville: Denlson Scientific Association, Denison University. 

Denison University Library. 

Oberlin : Library of Oberlin College. 

WooBter : Ohio Experiment Station. 

OKLAHOMA. 

Oklahoma City : Agricultural Experiment Station. 

OREGON. 
Eugene City : University of Oregon. 
Portland : Library Association of Portland. 
Salem : Oragon State Library. 
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PENNSYLVANIA. 
Eiulon; IdtayeCte College Library. 

LancRStec: LinuKSu Scientific and Historial Sooielir. 
Phitadelpbia : Acadcnny cif N a TurHl Sciences. 



Natnralials' LeiEuro Hour. Montlily Bolletin. 

NamiBiniilia nnd ADtiqusriBO Sooletj'. 

t>. Blakiaton, Son A Co., puhlisheis. 

Pcuneyliania Oe(ilo«lsa] Surver. 

Unifoniit)' of PeDDtflcnQSa Libnitr. 
Pittsburg: PLMaburg Library Association. 
Sootb Bethlehsm: Lebisb UuiieniCy Libnur. 



SOUTH CAHOLISA. 



lliot Sociutj ot Sciei 



SOOTH DAKOTA, 



Hnrvn: Soath Dakota Stale Librarr. 
SflukBniiide: Dakota Scliool of Uinos. 
SIoui FaUt: South Dokobi GeolosJcta Surify. 
Vermillion ; Cnirarsity o( Dukoto Library. 



tin: Geolosical Silnpy of Toias. 

Teiaa Aeadcmy of Soioncc. 

Texas SUla Library. 

Uairenity of Texas Library. 
iston: StalfiOeoluKical and Sclent 

tiTiUe: Slal« Board Ot Hcaltli. 



TENNESSEE. 



Salt Lake City: Hiueiiaot Nataral History. 

VERMONT. 
Bnclinvtoo: DniTsrsity ot Vermont Library, 

VpnnoQt Agric-ultnral ExporimHit Station. 
Nenport: Orleans County Society ot Natoral Bi«Mr7. 

WASHINOTON. 
Olympia : Waaliineton SUlte Library. 
SvattJe: Cnlverraty of Wnnhington. 
Spokane: Northwest MIduir Renew. 
Spokane Aesdemy of Sciences. 

WEST VIKGINU. 
unt Siation. 

wiscoxaiN. 



; W. V. roivcraitj E»pcri 



Slate Historical Socielj. 
Hllwnakoo : Milwaukee Public Hubcuiu. 
Waupnn: 'Waapiui Library Aasoolation. 



le: Wyomiog State Library. 
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MEXICO. 

Mexico: Sociedad Mexicana de Historia Natural. 

Obserratorio Meteorolo^co Magnetico Central. 

Sociedad Cientifica "Antonio Alzate." 

Uniyersity of Mexico. 

CUBA. 

Havana : Academia de Ciencias, Fisicas y Natarales. 

JAMAICA. 
Kingston : Curator Botanic Gardens. 

TRINIDAD. 
Port of Spain : Scientific Society of Trinidad. 

GUATEMALA. 

Oaatemala : Instituto Nacional de Gaatemala. 
Sociedad Gaatemalteca de Ciencias. 

ARGENTINA. 

Baenoe Xirea ; Revista Argentina de Historia Natural. 

Sociedad Cientifica Argentina. 

Sociedad Entomologica Argentina. 
Cordoba : Academia Nacional de Ciencias en Cordoba. 

Obserratorio Nacional Argent^a. 
La Plata : Florentino Ameghino, Dir. Revista Argentina. 

Reyista de la Musee de la Plata. 

Revista Argentina de Historia Natural. 

BRAZIL. 

Rio Janeiro: Sociedade de GFeographia do Rio de Janeiro. 

CHILE. 

Santiago: Instituto de Hijiene de Santiago. 
La Societe Scientifiqne du ChilL 

COLOMBIA. 
Bogota : Sociedad de Naturalistas Colombianos. 

GUIANA. 

Georgetown : Geological Surrey of British Guiana. 

PERU. 
Areqaipa: Harvard Obeerratory. 
Lima : Academia de Ciencias Naturales. 

VENEZUELA. 

Caracas: Sociedad de Ciencias, Fisicas y Naturales. 

ALGERIA. 

Algiers: Sooiete Algertenne de Climatologie et Sciences Physiques. 

AUSTRALIA. 

Adelaide, S. A. : Royal Society of South Australia. 
Brisbane, Q. L. : Royal Society of Queensland. 
Hobartton, Tas. : Royal Society of Tasmania. 
Melbourne, Victoria : Geological Surrey of Victoria. 
Sidney, N. S. W. : Royal Society of New South Wales. 
Townsrille, Q. L. : Geological Survey of Queensland. 
WaUington, N. Z. : New Zealand Geological Surrey. 

AUSTRO-HUNGARY. 

Bnmn, Moravia: Naturforsohender Verein. 

Bndapeat, Hungary: Geologische Cbsellschaf t fur Ungam. 

Royal Hungarian Society of Natural Sciences. 

Ungariaobe Naturwinenachaftliohe Cbsellschaft. 
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Emil Soedlne, Aotiiiuiir 



BELGIUM. 



BraBuIs; Academio Roynlc dun Sciences, etc.. ds Beleiqus. 

Societo EelgB de OenlogiB, do Piileoiitologie. et de Bydroloeis. 

Societo ButomoloKlque do Belsique. 

Socicte Roj'ale du Butaniiiue do Bel«iqau. 

SofliQte Boyala LiuaDeaua de Bnixellefi. 

P. VytMaaa, Antiquariat. 
Uege: Soointe Q«oloeiqae de Bolsique. 

Societo Royale des Sciences. 

DENHAJBK. 

Kjobeaharen (CopeuhMea): KuDgoliee Danako Tldeii9katMniii» Svh 



Botdeaui; t 
CHea: Acndi 

Sueioto 



:» Linoeuiuie de Bocdeaiu. 



J. L. 



de Nnmiatulie. 

des Sciences XBtorelles de Cberbonrg, 
Dijou: AMdemie de* SclDncea, Arts k Belles LettreedB Dijun. 
Oep: Societe d' Etude* des Bautoa Alpea. 
LeHarre: Sooiete Harraiwd'Etadea Diveneos. 

SocielB dee Sciences, Arts, et Belles Luttreit. 
Lb Roobelle: AcademiedBS Bellee Lettres. Sciences et Arta de la Bochalla. 

L.' Academio de la RocheUe — Soclete des Seionoe* NatoroUM. 
Lyons: Academic des Sclencei. B. L. etArUde Lyon. 

Sociote LioneeDQe de Lynn. 

Societe d' Etnde^ Scientifiques de Lyon. 
MBiseilles: Aoodemic d<» SclBaoeo. Leltts) et Arts. 

Facnlta des Sciences de UaneiUB. 

Bociete de Hurtieulturo et do Bulanlque. 
Sodete d'A«TiciiltDrD, Sciencei 



i: Acaden 






lePrBDC 



le Amerioniiie do Fra. 
Suciete Botaoiquo de France. 
SocleU Eutumologiqne de Ftaoce. 
Sociolc Oooloffiqua do France. 
Socieic MBteomlogiqao de Vranco, 
J. B. UaillleroAFilB. 
C. Heiuwald II Cio. 
Librario Ch. Cliarlonat. 
la: SocietedeH Sdetuxt, Letttceot Anade Paa. 
tuan : Aoademi de Sciences. B. h. et Arts de Ruueu. 
Touionw : .Aeadumlo dee Sdonces. Inscriptlous et BoUos-Lottna. 

Societa de? Scieooes, Plirslqaee et Naturellvs. 
VenuUes: Swlele des Scieoces. Nat. & Med. de Seine otOiae. 
ALSACE AND LORRAINE. 



SB ScieDoer, Agrlenlturo A Arts, do la Bas 
LUSEMBODRQ. 



lin, Pniasia i Berliner Enlomologisclior Vcroiu. 

Bendiard llncbe, Dorlin. W.. Chirlotlensti. »T o. »!. 
Bolaoiscbor Verniu der Proiini BraudHUbarii. 
DeatKhe Botaaiube Gesellschatt. 
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Bonn, Pmssia : Naturhistorischor Ycroin dcr Prussischen Rheinland und Wcstfalens. 
Brandenburg, Prussia: (See Berlin— Botanischer Verein.) 
Bremen, Ger. : Natarwissenscliaftlichcr Verein. 
Chemnitz, Saxony: Naturwissenschaftlicho Oosell«chaft 
Dresden, Sax. : Natarwissenschaftlicho Gossellscbaft *' Isis." 
Frankfurt-am-Main : Gartenbau Gesollschaft "Flora." 
Frankfurt-aro-Oder: Naturwissenchaftlicher Voroin des RoffiernngrsBezirks. 
Giessen, Hesse: Oberhessischor Gosellschaft fur Natur und Hoilkunde. 
Gorlitz, Sax. : Naturforschende Gescllschaft. 

Halle-an-der-Saale. : Kaiscrlichen Leopoldinisch-Carolinischen Deutchen Akademio der Na 
tnrforscber. 

Naturwissenscbaftlicher Vorein fur Snchden u. Thuringren. 
Hamburg, (Jerm. : NaturwiHScuschaftlichcr Verein Hamburg- Altoua. 
Hanover, Pruss. : Saturhistoriscbu GciK>Ilschaft. 

Natunvissenscbaftlicho Gh^sollscbaft. 
Kiel, Pruss. : Naturwisucnschaftlichcr Verein fur Scblcswig-Holstoin. 
Leipzig, Sax.: Dr. Felix Flugel. 

Koniglich-Sachsiscbo Get^ellHcliaft der Wissenschaften. 
Magdeburg, Sax. : Naturwisscnschaftlicher Verein. 
Munchen (Munich), Bav. : K. Baierischo Akadomie der Wissenschaften. 
Munster, Pruss. : Westfalischer Provinzial-Verein fur Wisscnschaft und Kunst. 
Xurnberg, Bav.: Xaturhintorische Gcsoll^cliaft. 
Offenbach, Badeu: Vorein fur Naturkunde. 
Osnabnick, Prui*s. : Naturwissonschaftlicber Verein. 
Rogensburg, Bav. : K. Baierii»cho Gesell<chaft dor Wissenschaften. 

Naturwisseuijchaftlicher Verein zu Regensbnrg. 
Wiesbaden, Pruss. : Nassauischer Vorein fur Naturkunde. 
Wurzburg, Bav. : Unterfrankiwher Kreis?-Fischerei- Voroin. 

• GREAT BRITAIN. 

Bath, £ng. : Journal of Microscopy and Natural Sciences. 

Birmingham, Eng. : Mason Science College. 

Belfast, Irel. : Natural History and Philosophical Society. 

Aberdeen, Scot. : Natural History Society. 

Bristol, Eng. : Bristol Naturalists* Society. 

Cambridge, Eng. : Cambridge Pliilosopliical Society. 

Dublin, Irel. : Dublin Society of Natural History. 

Royal Dublin Society. 

Royal Geological Society of Ireland. 

Royal Irish Academy. 
Edinburgh, Scot. : Botanical Society. 

Edinburgh Geological Society. 

Royal Society of Edinburgh. 
Glasgow, Scot. : Geological Society. 

Philosophical Society. 
Hull, Eng. : Hull Literary and Philosophical Society. 
Kew, Eng. : Royal Botanic Gardens. 
Liverpool, Eng. : Liverpool Geological Association. 

Literary and Philosophical Society. 
. London, Eng. : Geological Society of London. 

Geologists' Association, University College. 

Linmpan Society, Burlingtcm House, W. 

Royal Botanic Society. 

Dulau & Co., S7 Soho Square, W. 

Wm. Wesley & Son, 28 Essex street. Strand, W. C. 

Williams & Norgate, Covent Garden, W. C. 

Bernard Quaritch, 15 Picadilly. 

Edward Stanford, Charing Cross, S. W. 
Manchester, Eng. : Literary and Philosophical Society. 
Penzance, Eng. : Royal (Geological Society of (\)rnwall. 
Wigan, Eng. : Free Library. 
York, Eng.: Yorkshire Philosophical Society. 

HOLLAND. 
Leiden: Nederlandwsbe Entomolofflacbe Vereeniffing. 
—19 



I 'm. 



ITALY. 



Idle f 



X Nam ml L 

PirBDze {Florence): Socfota £ntomolQfflca IcnUoDtf. 

ItenoTalOcDCMIl; AccaduDia dotle ScienEB, LetUrecd Ar 

Mitaao: SoeieM Iialintis di Scienie .VatunilL 

Napoli; SocietaAmoricaDsil 'Italia. 

Puluia [ Padua) : R. Accademia di SclDaui, Lcttere ed Ai 

Pisa; itocieUToKMiaMdiSoliMiiciNaturali. 

Roma; Acca.lcmla Poniificladi .Suoti Llocci. 

Societa lUiitana dcillo acioaic. 

K. ComitJito OeolosiflO d' Italia. 

BaaijiwnR (telle Solcnw, OAolosiciio in Italln. 
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norwav 

CIiriBtiania: Dan Oeolofl'iike UDdersotfolM;. 

Dxt Kongelise Norshe Frederika Calversitet. 

Videatkabg Selakabot. 

XorweKiaohea UaUroruloftiticbsa Inatittit. 

Tlironilbjum ; The Boyal NumasiBD 



It; of Science 
SWEDEX. 



Suwkbolm: Saumolosiike FDrcain«. 

Cpnla: KoDglitta UnliDrssioC Librar)'. 

KoMliga VeU-nakaiH Societa ton. 

PORTfOAL. 
Ltaboii f Ltsbou)' Acadeniin Rani cIds SotoaciBB. 

RUS.SIA. 
H(ileiii)rti)[B, Flolanil: Finaiiciie Akad<.>iiiie dor Wisaencliarti'ii. 

FlUKku TetHnaknps&Dcietet. 

Sociolfli pro FnODn et Flora Fonnica. 

L' iDstitat Mctcrutofiique Central. 
Kniani SocieU Phs'stcfl-MaCliemalliiiiodelCBMin. 
Moaoiw; Ln Sooielo Imp^rialvdes NaturnJiaUs do Ua>«uw, 
St. pBter«hun{: Ln ComiHi Ou^.ln^iiue ft I'tuKlituI d»a MiticR. 

L'Aondouiio ImpBrialu des Sciencea de St. PrtorshnurF-. 

SmiDlaIiiiperiBloMlnsralii«iiiiuo, n I'lustilutdoj Mines, 
SPAIN. 
Bareeloaa; Anndomia doCIooaia!. Arloiy OHcios. 
Curdoin : Aoa.lvmin Nacionol ,h Clencins EiiicUa. 
MailHiI : Boat Academia do Claociaa de Madrid. 

SWITZBBLASD. 
Basel: NaturfumcliendB Qenllaebaft in BaMl. 
Bern; Naturfanaluinde Oewllschart. 
Gvneia: AtchiTO* dw Sciences PliTsiiiiinK nt Natnralle!. 

SocioW da PhyBiquB ut d'HistoIre Natorelle. 

Rune do Snusiure. 

H. Oe<>r«. lOC'orratcrie. 
Neuobaleh SoeielD dn!< Sclr 

Soeipto Neurbninloisii 
Snlnl (ialU Snlnl aalUMlioii Saturwl9Hn»bnnii<:l 
Sella mm usDii: Schnnixoriwlie EutninoluKiWlii'rO 

StKiftn diw ScianoM Nat-iirallas. 
Zurieb: Nuturfiirtclinnde Oowllfrlian. 

iicioli; dw Scianoea Physique* et SnturalUw, 
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DimenpioDsof books when given are in cen I i metres, breadth and length: wbeo 
lot given are usuiiU}' Oftafo, or nbout H-I5i20-23 centimetres. 



ALABAMA. 
UKIVBRSITY,— Geological Survey of Alabama, Eugene / 
Qeolagiat: 

Rpport on the Cahaba coal field, by Joseph BqulTB, with Appendix on 
Qeology of the Valley Regions adjacent to the Cahaba Held, by Eugene 
Smith. ISO pp.: 7 pll.; 31 flgs. In the I 
black cloth. 

Report on Uie geological structure of Murphree's Valley, and Its minerals 
and other matertalB of economic value, liy A. M. Gibnon. AsbC, Qeologlll; 
1» pp. 

Report DO the Coal Retrlons of Blount Mountain, with map and aeotlons, by 
A, M, Gibson, Assu Geologist. 

aoolapical map of Alabama. 72x100 cm., with explanatory chart, Eama slse 
by Bugene A. Smith, State Geologist. 

ARKANSAS. 
I,ITTLE ROCK.— Arkanfaa Gc-ologlcul Survey. 

CALIFORNIA. 
BERKELEY.— t'nlverBlly ot Calltori 



.riment of Geology, Andrew C. Lawaon, Editor. Vol I, 
Bology at Carmelo tiay, by Andrew C. Lawson. pp. 1-59; 
pll. 1-L Tbr Sodtt-Rhyollte north of Berkeley, by Charles PalaehB, pp. 61-70; 
pi. 6. Krupllvt rochs ot Point Bonitn, by F. Leslie Ranaome. pp. 71-11!; pll. B, 
T; lU flgs. I'he PoHt-Pllocene dlSHtrophli^m of the coast of Southern California, 
by Andrew C. Lawson, pp 116-lGO; pll. S. 9. Lherxotlte-Serpenttne and asso- 
olated rochB of the Polrcro, San Francisco, by Charles Pnlache. pp. lBI-179. 
On a moll from the vicinity of Berkeley eonlalnlng a new Soda Araphlbole, by 
ChBS. Pnlache. pp. ISl-lSl; pll, 10, 11. Geology ot Angel Island, by P. LeaUe 
RHnsume, pp. IBS-IU: pll, 12-14. GeomorphoKeny of the coast of northern Cali- 
fornia, hy Andrew C. Lawson, pp, 241-^. On Analclte Diabase from San Luis 
Obispo Co., Cal.. by Harold W, Falrbnnki. p 

Library Bulletin, No. U. Classinratlon of H 

fnlverelty ol California Sludlea: Notes on tbi 
Mlliceni Washburn Shlnn, 17S pp.; 11 llga, 
University of California— Agricultural Experiment S 

Report of Work of the Agricultural Experiment E 
ot California, tor the year lSM-9!. by B. W. Hllgard. 312 pp. 
LOS ANGblLBS.— (See OrculC.) 
ORCUTT.-C, R. Orcntt, Editor: 

West American Scientist, Vol. VII, June, 18B0, to October. 1891, S7S pp. ; B pi 
Contains, among other anl.'lea, Charles Christopher Parry, with porlrall, h 
C. ^Otoutt, Pp. 1-5. Fauna and Flora of Colorado— IV. by T, D. , 
pp, T, S. Bultertllea Ot San Diego, by P. C. Truman, pp. 19,20, Climate of the 
Pacific beaob and He effects, by P. C. Hedmondlno, M. D.. pp. 28^. Land n 
nials ot San Piepo, by F, Sltvens, pi., lfi-40. Geology o" "" 
..V M Lop. 



B tree. II 



strnled, by the late Dr. Alhei'l Ktlloss. Pp. Sl-W- Not«a 
' R, Orcull. pp. PZ-TO; S flga. Esiiter lalatid, wltb S llliu- 
tratifins, piK KSi. Forest trees of OreROn, by Prot. Thomas Condon, t^ K7. 
S8: UB-UI; US. Hi CjUlfomla Tret^s ajid Flowers, by C. R. Orouli. PP. ta-WI: 
U3-1S3; m-lSa The Tuna. by C. R. Orcutt, pp. 15HBS; S rigs. David Stmrt 
Jordan, hy F. W. Godlng, p. 174. The Douglas fir, po, ITT-Uii. Tb* Oalon- 
drlna plane, by U. IL Uroult, |>t>- IW-IKE. The rulnbow c&cluH. lUustnttvd. Iiy 
C. R. Orcull, pp. ISG'ISI- Revialon Of the bombylld ^niu Aplioel>anlila. Iiy 

0. W. CoqulUctI, pp. 2M-Xt. 
Vol. VIll. .March. WSZ, to Novembtr. ISW, laOpp.^ Spll. ConlalnST Flowers In 

Caliromla, Call forn la, shrubbery, with plate of Romneya: Notes oa pluiIlnK. kqr 
MI«B K. O. Sessions: Culture of Caliromla bulbs, by Carl Purdy; Frulla all t 
y*ar round, by C. R Orcutt; New Meidco, Bala CalKornla and Soutliet 
fornla; The Cantllloa of northern Lower California; Water on the Q< 
D«sert: VuccB bacoata; The phyalcal conditions of Ufa In the ^rpitu of t 
fi«a, by Frank C. BakC'r. Curator Field Columbian Museum, ChlcBKo; 
doplerous larvae on meaqulte, by C, M. Tj'ler-Towneead; Cacti 
C. R. Orcull, 3 flKH, ; etc., all short arUcles, 

Also the lollowlng: Th» Uc ml -Tropical I-lanter. San DieKO. Vol. I. tS^, Koo. 
l-S: Vol, 11, No. I; Noa. 2*. SI. and 38. 

The Great SouthwDst, San Diego. Vol. I, 1)89. Noe. 1-7; Vol, It. ISK. Kos l-Il; 
Vol, III. i*91. Nob. 3-12; Vol. IV, 1S92, Mos. 1-5; Vol. V. IfSS. Noa. 3, ia-«. an; 
£1. BJ, and EE, October. lB9t. 

Science and Horticulture. San Diego. Loa Angeles, and rasadena, Ign, Vol 

1. Nob. 2-S; Vol. 11. Nos. 8, 11; Vol. III. IS94. Nob. 3-« 

Oui-of-Doors for Women, by Mrs, Olive L. Orcull, Publisher, San Dle«tf. 
Lqb Angeles, and Orcutt. Vol. 1. I6M-'<, Noi, !. 3, 5. 7, S. fl. 11. 13. 
P ASA DUN A,— (See Orcutt.) 

BACRBMBN TO. —California State Goard of Horticulture, B. M. X^lons, SeCKtwr: 
Annual Re'port lor 1^1. loxZS em., bound In bluck cloth, 413 pp.. with map of 
the stMe, showing couniltB, railroads, raountalns, valleys. UkeB. cib. 
California Slate Mining Bureau, J. J, Crawford, Slate Mlneraloglql: 

Biillclin No. I. A Deserlpllon of the desiccated human remains In th* C«ll- 
furnla Slate Mining: Bureau, \iy Wlnalow Anili^rEDn. U. D.. 1-31 pp.; 4 Sffs.; 
also Hiaiorleal sketch of the PhcWIc coaat aborigines, pp. 3J-11. 
No. i. Methods of mine Umbering, by W, H, SloraiE, 54 pil; n igt,. 
No, 3. The ens and petroleum yielding formations of the centrxl valley of 
California, by W. L.. Watts. M. E, Hfi pp.f in colored, plates; I maps: i figs. 
No, 4. Calslugue of California Fossils, by J, Q, Cooper. G3 pp.; S cotored 

_ Elevtnlh Report of the Slata Mineralogist (llrst biennial), two yeara MUllns 
Seplcmbrr li, 1SV2. Sli pp; 13 large maps; 14 lllhographlc plates; IS iiboto- 
plates; 18 hgs.: £0 sketch maps and Sections. 

Twnlrth Rppurl of the State Mlneraloxlat (aeconrl l>lennlal). two ye«r« eadti^ 

Seplemher 15, ISM. M pp.; 2 larKs mans; 3 lithographic platea: S phot 

plalcs: 35 figs.: 23 sketch maps and sections, 

SAN DIEGO— (Sfie Orcutt,) 

SAN FHANCISI'O.— California Academy of Sclenoea: 

Proceedings. Second Series, ^'o!ume III. Part 2. UflHHSM, XE3 pji.; 1< pU. i 
the Prothalllum and Embryo of MarslUa vesuta, by Douglas H. ( 
pp. I>t3-20<1. A new Nolodanla. by H. H. Belir, PP, ZM. Land and fMsb-wi 
mollUBca of Lower Callfomla, by J. G, Cooper, pp, aOT-ilS; S3S-34S, AiMllli 
to the flora of the Cupe region of Baja Oalirornla, by T, S. Bnuidexo 
IIS-33K. Anntoinleal studies of new spedoi of OcneTodTllUB. by OuMnv i 
pp, BS-JSO, Analomlcal struolurcs of two species of Kerrtn. by 43- 
Kls^n, pp. 2111-318. An niustrallon of the flexure of rock, by QeofKe B. 
ley. Pl>. 311*-324, OtKiIoglcal surveys In the state tl California, by Antlioay W, 
Vogdea. pp. 3Jb-337, Deacriptlon of a new kangaroo rat from Lower Csltfambi 
(DI|K>dumys merrtaml melanurus sulisp, iiov.l. collected by Waller E. Bri^ant. 
by C. Hart Merrism. pp. 34E-317. 

Vol, IV. Pan 1, IKIS-I8M, iSS pp.; 14 pU. Report on some Mexlciw VrmeM*--' 
lera, by William J. Foi. pp, 1-35; P3-12L Collection of Pormlclrlae from Ixitn ' 
California and Sonora, Mes.. by Theo. Pcrgande. pp, »!-»5. Tiinlcats of I 
Paelflc Coast of N. A. 1.— Perophora annectens n. sp„ by WOllani R. IUtlerL4 
-"^T-8B, Studies In Portulacaceac. by Katharine Brandegee, tip. S6-S1. Son, 
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par<i9ltlc hjmenoplera from Lower California, hy William H. Aehnead. in>. 
Lia-129. r,Bnd and tresh-water niollusca of l>owor California, by J. G. Cooper, 
pp. 130-M3, Deacrlptloa ot a. new Boeclea of ribbon fiah {Trachyplerus rex- 
salmonorum) rroni Son FranolHGo, by David S. Jordan and Charlea H. GII- 
lierl. pp. 144-148. Dpacrlptlon of a little known agonold Hah (Hlppocephalua 
Jujionlrusli by Frank Cramer, pp. 147-153. Description ot a new wood-rat froin 
the Coast range of Central .Call torn lo, by W_ W. Price, pp. 154-15G. Descrip- 
tion ot a new spcples of wood-rat from Artaona. by Flora Hartley, pp. lET-lW. 
Formlcldae of J.ower California, Mexico, by Theo. Pergande. pp. 181-lffi. Dn 
»ume Pliocene freah-water fotiBlls of CallfomU, by J. G. Cooler, pp. ISS-lTl. 
Studies In Ceanolliua, by Katharine Brandegee, pp. 1T3-S22. ObaervatlonB Upon 
the beterotiteroua Hemlptera of iMver California, by R R. Uhler. pp. 22S-19G. 
Descrlptiona of three new IlEarda from California and Lower California, witli 
a noEe on PhrynuHoma blalnvlllll. by John Van Denbureh, pp. 29l)-SCil, The 
Coleoptera of Baja California, by George M. Horn. pp. 30Z-t1». Notes on Cnj- 
lalua MIchelllt and "CrolaluB pyrrhus."' by John Van Denburgh. pp. 4G(MEG. 
Phrynoaoma eolaris. with a Note on lla Dlatrlhutlon. by John Van Denburgh. 
Pli, 15«-4B7. Pocket mice from Lower California, coileeted by Walter B. 
Bryajil, by Dr. C, Hurl Merrlam, pp. 4E:-46:. 

Ocoaalonal Papers. IV: Part 1. A Clasaltled and Annotated BlbMogra.phy of 
the Palaeozoic Crustacea. ltt98-lS92. by Anthony W. VoKdea, pp. l-^EE. Part n. 

Catalogue of the Trllobltee. pp. 203-380. Part III. CamlOKii " "" 

PP. 381-412. 

Bun Franclaco Free Puhlle Library: 

Report of the Board at T^uatees. 189*. ia pp. 

Technical Society of the Paclflc Coasts 
Transactions, Vol. IX. No. 
R. B. Buah. pp. 2*7-294. A topograpl 
B5-303. 

Vol. X. ai4 pp.: 3 mapa; II ngs. 
by i. B. Croi^ketl. pp. lS-28. Borne 
Cttarlea D. Marx, pp, 27-lS, Electrii 
Ly W. C. F. Ilaason. pp, 49-72. Phoi 
ItiuBh. pp. 7S-K{. 3ume problems In i 
Inler-oceanic ahlp-canal t 
Maaon. pp. 119-14!t. Notes 



with a 24-Inch gajs main. 

Municipal engineering, by 

of power long dlHlanCM, 

gra|ihle Topography, by Ernest McCuI- 

mplng (lulds. by J. Hlchards, pp. 9i-ltS. 

American Isthmua, by N, J. 

well and the elleot of Irrlnatlon oa 



luhaurface water In the San Joaquin valley, by C. E. Orunsky, r 
The eictstlng stale of the fluid fuel (luestlon, t)y Admiral Belwyn, pp. ISI-lW. 
Country road eonslrucUon, hy JulUia H. Slrledlngcr and Otto von Geldem. 
pp. 2m.2JJ. The Bed Point drift gravel mine, with dlaciiaalon, by Charlea F. 
HofTmann. pp. SSl-SOS. 
SANTA ANA.-(aee Orcutt.) 

COLORADO, 
COLORADO SPRINGS.— Prof. F, W, .Cra«ln, Colorado College: 

On a new Cave Fauna In Utah, by A. S. Packard. Jr., M, D. From Bulletin 
of Ih'e V. S. Geo!, and Oeog, Survey of the Terr., pp. 1B7-171'; Rga. 1-6, 

New and LltUe-known Invertebrata from the Neocomlan of Kanaas, by 
F. W. CrsKln, 12 op. 1 pi. 

Colorado ColIeKe Studies: Fifth .i^nnual Publication, 7S pp.; Z pll, Origin knd 
iiao of the natnnil gas at Hanltou, Colorado, by William Slrieby; pp. II-IS. 
Herpetologlcal nolea from Kansas and Texas, by F. W. Cragin, pp. S7-19. Tlio 
Choctaw and Qrayaon terrnnes of the Arlellna, hy F. W. Cragin, pp. «MS. 

»oB. and Indian Trrrltory. by F. W. Cragin. pp. 49-72; pi, HI. 
DKNVKR,— Colorado Sclentlrtc Society: 

Proceedings, Vol. III. part HI, 189rt. Pp. ixvll-ixxvl: S43-466; one sketoH 
map;1 pi. Production of carbonate of aoda from the alkaline waters ot 
Owen's lake, by Ernest LeNeve Foster: pp. 24G-2S2, Identincalion of DIno- 
saura from the Denver group, by Geo. L, Cannon. Jr.: pp. SS3. IM. Iron-ore 
lieda at the Province of Santiago. Cuba, by F. F. Chlsholm: pp. 2K9-M3. Gold 
DepOBlla in the Quartaite Formation of Battle Mountain, by Franklin Onlt- 
vrman: pp. 2S4-ZIX. Geology of (he Roalta Hills. Cuater county, Colorado, by 
Whitman Cross, pp, 289-Z79. Fulgurite from the Spanish Peaks, by R, C. 
IIUls: pp. 280-KIS, The Nature ot the Chemical Elements, by Charles Sked« 
I'almer; pp. 1S7-3CT. Notes on the Geology of Perry Park. Colo., by Prof. 
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George L. Cannon. ]r.; pp. JOS-316. A BoiilJer coiinCy min*. by John T. Firlrt, 
|.|i 3UI-32. ColumbUe and Tantallte from Uie Black tlUls of Sautta Dakota. 
by Dr. W. P. Headden; pp. iS3-!5II, The Quartz Porphjry of Pla«slaff Rin. 
Boulder POumy, Colorado, by Chaa. S. Palmer and Henry fulton. pp. ^-m. 
Orograpblc and structural features of Rocky MouDlBin geoloRy. by R. C. 
HlllB (Addreaa of Iha redrtng Presldpnti, i>p. J5H-4SM. 

Vol. IV .IBM, IKM. 18W. 186 pp. Aneabui wfUs of Denver, by 
van Ulest. pp. 1-8. Claaaincallon of the Huerfano Eocene. I>r R. C. 
pp. T-9, Separation ol manganese tn Uie volumetric dplermlnatlon ol 
J. DawBon Hawhine, pp. lO-lJ. Types of pa*t eruptions In the RCH:lcy 
lalns, hi- H. C. HlUa, pp. MS. Nature of the Ghemlc^it] Elam 
Skeele Falltier. pp. 33-T4: 1«5-171; SS^K*. Formation of alloys 
by Wm. P. Headden, pp. ii-i2X Present llroltations of electric power fai' 
mlnlns. Iiy Irving Hale, pp. 128-160. Ore-depoalts nf Newmiui HUl, 
pp. lEI-lM; map. Teclinlcal determination of zino. pp. 17r>-lSL Po 
beds of Miaale Park. Colo., by Whitman Cross, pp. 19£'SU. Volumetric metttod 
for llie determination of lead, by F. C. Knight, pp. nh-SS3. Geology or Paltoei 
lake. Denver, etc., by Geo. L. Cannon. Jr., pp. 111-270^ map. Prodtictlon of 
columbous and lungsloun oxides In CorminK com|>ounds of Iron and tin. by 
Wm. P. Headden. pp. Rl-391 Latest method of electrii- car •^ntrol, by 
Irving Hale. pp. ZM-SDS: map. Review of the Kussell process, bj- L., O. God- 
shall, pp. aiM-3SS. Certain dlaalmllar occurrences of gold-benrlng quarts, by 
T, A. Klckard, pp. SU-IS: map. X^vldence bearing on the tormatloin of ore de- 
posits by lateral -secretion, by P. H. van Dleet. pp. SW-BSI. Solution of the bqim- 
= T, J " ■ - ■ ■ - 



^ 



Dwer faV " 



HlBturlcal sketch, I 

geological dialrlbuti 
3i&-ai: 8 n^ gues 



/. L. Austin. Ph. D.T pp, STl-SM. Nickel: Occurrenoe. 

and genesis of Its ore deposits, by Philip Arsail, plk 
of a standard of value. I>y O. J. Frost, pp. 4a-4<T. 

If gold in the ores of the Cripple Creek dlatrlot. I 
(r. Richard Pearce, l« pp.; I p' 
Sanitary chemical character 



e of the wells of Den 



B pp. 



Geology of the Cripple Creek gold mining illatrlot. Colorado, by Wlil^ 
Cross, and Ore Deposits of Cripple Creek, by R. H. P. Penrofle. Jr., XI p 
Ore Deposits of Camp Floyd district, Tooele county, Utah, hy B. C. 1 

rted new mineral from Cripple Creek, by P. C. Knight, 6 
1 the geology of the wesLern slope of Ihe Sangre de Criato Ran| 
luntv, Colorado, by E. C. and T'. H, van DIeal. 5 pp.: 2 sketclt a 
DISTRICT OF COLUMBIA. 
WASHiNGTON.-Blologlral Society of Washington: 

Proeeedlnga. Vol. VIII, 1&33: ISl pp.; U pU. A Jumping ni 
signls Miller) hl-w to the Unllea States, by Gerril S. Miller. Jr.. April IX I 
8 pp. Pnleontology of the Cretaneoue formations of Texas: '"" 
paleontology of the Trinity division, by Rolwrt T. Hill. June 
I-Vlll. Description of a new white-footed mouse from the Eastern 1 
States, by Cerrtt B. Miller, jr., Juno 3V, 1»3: pp. 56-10. UevelopmenI ( 
brachial supports In Dlelasma and Zygosplra. by Charlcfl 
ChaiifS Schiicherl; and On the development of thu shell of Zycoipln 
a, by Charles Schiichert, July 13, ISM; pp. Tl-Si; pll. X. XI- J 
discovery of The AlexICHD Kangaroo rat (DIpodomys philtlpsl Oray). by E 
MerMam. with fleld-notes by E. W. Nelson, July IS, ISSS: p ~ ~ 

lolugy of the Cretsceoiui formations of Texas and the Invertebrate 1 
of the Caprlna limestone beds, by Robert T. Hill, July SO, ISM: pp. > 
XII. XIII. Two new wood rsls from Ihe Plateau region of Arlsona < 
plnetorum and N, arisoiiae), with remaj-ks on the validity of tbp g 
onoma of Gray, by C, Hart Merrtam. M, D., July 31, 1S93; pp. 100-112. Notes 
on Thomomys Bulblvorus, by Gerrlt 9. Miller, Jr.. Augugl 1«. 1W3: pp. 113-116. 
Description of a new species of Lagomys from Alaska, by E. W. Nelson, De- 
cember a, U9S; pp. UT-ISO. Juncus marglnatus and Its varletleB, by Prederlek 
Vernon CovIIIe, December 21, ISM; pp. ISl-lS. Descriptions of eight now 
ground siiulrrels of the genera Spermophllui and Tarolns from California. 
Texas, and Mexico, by C. Hart Merrtam, M. D., Decemlier ffl, IttO; my QV-US. 
pasciiptloa of a new species of Arvlcola, of the Mynomes group. 



TWEtlTY-SEVEXTn AXNVAL HEHTiyu. 

Alaska, by E. W. Nelson; pp. J3B-112. Prellroiiiary descriptions of four new 
mamraHls trotn aooltiern Mexico, colleeled by K. W. Nelson, by C, Hart M»r- 
rlBjn, December 2S, 1S93: fP- U3-IK. The yeJIow bear of Louisiana (Uraus 
hiteolus Orlffllh). by C. Hart Merrlam, pp. H7-Ib1I. 

Vol. IK, 1391: 1^ pp.; S pll. Social InsePts Crom pByehlcal and ©volutlooai 
polnlB at view, by C. V. Rtley, Ph. D,, April, 1S!H; pp. 1-71. Fossil Cycadeon 
trunks of }<orth America, nltli a revision of the eenus Cycadeoldea Buck' 
lanil, hy lister F. Ward, April », ISM; pp. 7K-8fl. Notes on some appendages 
Ot the TrlloblteB, by Chas. D, Walcott. March SO, IBM; pp. 89-OT: pi. 1. 
Synaplomya cooperli Balrd In Eastern Massachusetts; with notes on Synap- 
lomys atonel Rhoads. especially as to the vallillty of (bis species, by Outram 
ItanSB, Boston, April H, 1894: pp. BB-IW. A new rabhlt from western Florida. 
by Gerrlt S, Miller, Jr.. and Qutram Bangs, June P, ISSJ: pp. 1O5-108. Pre- 
liminary descriptions of eleven new kangaroo rats ot the genera Dlpodorays 
and PerodJpus. by Dr. C. Harl Merrlnm, June, ISM; pp. Ii»-11B. Abstraj;t of a 
study of the American wood rats, with descHpUona of tourteco new spe- 
cies and sulispecleB of the genua Neotoma, by Dr. C. Hurt Merrlam, July I, 
I<!VI; pp. 117-13S. Description of a new Held mouse (Arvlirola t^rroenovae sp. 
nov.l from Codroy, Newfoundland, by Outram BansB, July S7, ISW; pp. 1SS-13!t 
pi. II. Description of a new musk rat from Codroy, Newfoundland, by Out- 
ram Ban^s, September IG. ISM; pp. 1»-]3G. 
Dr. Oeoree H, Boebmer. Smithsonian Institution, Hon. Memb. K. A. 9.: 

Prehistoric Naval Architecture ot the North of Europe, by Oeoree H. 
Boehmer. From the report of Ibe U. B. National Sluseuin, IMl, pp. t26-6«: 
pll, Ixvlll-lxixlv: Bea. 2G-im. 
'. W. Clark. Ph. D,. Chief Chemist V. 8. OeOloBlcal Survey: 

Rrport ot Committee on Atomic Weights, published during IMS. Reprinted 
from Journal of the American Chemical Society. VoL XVI. No. 3. March, ISW, 

.BsnoD W. Evermann. Ph. D.. Ichthyologial U. S. Flah Commission: 

Descrlpllon ot a new sucker, Pantoaiens Jordanl. from the L'pper Missoarl 
Lasln. by B. W. EVermanti, Wia cm. From Bulletin of Ilie U. 8. Plah Com- 
mission tor 1882, pp. 152.1S"1. 

Report of the Commissioner of Fish and Fisheries on InVeatleations In tlie 
Colimibia river basin in regard to Che salmon flaherles. same slxe. G7 pp.; la 
pll. The salmon flsherles of the Columbia river haeln. by ^arshaJl Mc- 
Donald, U. 8. Fish Commissioner, pp. ll-U; map ot Montana, Idaho. Washing- 
ion, and Orfgon. showing Waters inhabited hy salmon. Report upon Investiga- 
tions In the Columbia river liasin, with descriptions of four new Bpeclos of 
tlshes, by Prof. Chas. H. Gilbert, L/eland Stanford Junior University, and 
Banon W. Evermann, Ichthyologist of the U. 8. Flah Commission, pp.l9-B7; pll, 
ll-xlil. Including chart ot the Columbia river from the Fai'lflc ooenn up past The 
Dalks to CelJIo. 160 cm. in length, 
Edward Lee Greene, Catholic University; 

Atanual ot the Botany of the Region of Ban Francisco Bay, being s syste- 
malic arrangement of the higher plants growing spontaneously in the coun- 
t1i-B nf Marin, Sunoma, Napa, Solano. Contra Costa. Alameda. Bants Clara, 
and San Francisco, In the State ot California, by Ed«ard Iiee Greene. Fro- 
ftssor o( Botany In the University of California. 3SS pp. 

1EC8. m pp. Echlnocystla sec Megarrhlia. pp. I-l; llg-Ue. West Amen- 
CBD Asperifatioe, pp. S-2a. q£-«a. New Genera and Species, mostly Callfomlan. 
pp. aMO; 60-74; 139-HS; 153-178; 215-225. 2Kil; 2S0-3»Z: 300-3113. Botany of 8an Mlsuel. 
pp. Tt-iH Ameriean Polemonlacrae. pp. 120-111 Botany of<redroB laland, pp. 
tH-2DS. Vogelatlon Of San Benito islands, pp. 2ill-:fl9. 

Vol. II. 1S89-18M. ail pp.; one plate. Vegetative Character of the Species 
pIctJIa, p|i. I-Il. New or Noteworthy Species, pp. 11-21; ST'Sl; lOO-lOfi; ISS; 161- 
171; ne-m: raS; SM-tSfl. The North American Nellllae, pp. 25-31. ContHbuUons 
to North American Kuphorblaceae. by C. F. Mlllspaugh. M. D„ pp. 8S-39: pi. I. 
Reprint of Fraser's Catalogue, pp. I]4-l]!i. Genera of Raflnesque, pp. KO-ISJ. 
North American Lotl. ]>p. 133-150. Priorities tn Generic Nomenclalure, pp. 
ITJ-IM. Studlea In the Composllae. pp. 24S-!n; 387-190. American Polemoti- 
laceae. pp. 351-300. 
has. W. Smiley. Fubilaher; 

The American Monthly Microscopical Journal, concslnlne c 
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MoluK)-. Vol. XIII. ISSZ. Nob. 10-12. pp. £S-SSe^ 3 plL Index a 
jV. B. Aubfrt. U. B. The Protoxoa— a phylum of the animal klUKdont c 
alilered bloloBically, by I). L. Osborn, A BatrUiiDloglctil potato-B«ct1on e 
by Charles F. Dawson. M. D. BaclerloJosr: Whet haa been done in r«ls- 
tlon to Hyftiene. Dlstomolc^n'. by K- M. Cunningham. Diatoms of the Con- 
nectlciit shore.— Ill, by W. A. Terry. Radlolarla: L.l[e-hlat(iry ani) rlaisi- 
nralion. bj- Rev. FrwJ'k B, Carter. The anaJyilnB eyc-plece, liy WUllain 
Llghlon. The pniuUcal uae Of Ihe mlcroscoike In Pharmacy, by Alfred 'j 
Dulinie. Ph. D. Bactcrloidal forme In tissuea and eKRS of Inserts, by ProL-B 
Bloclimann. Notes on new rotUers. by Charles t{ouHs«l«t, CalUdlna, n 
calcarata. by P. A. Parsons. The Rroashopper, Uedlpoda earollni 
iroduetory study in Zoology, by tl. L. Oabom. The Brine Shrimp of the Ql^ 
Salt Lake, by J. E. TslmaKe. 

Vol. XIV. Noa. 1-13. 1S3U, 558 pp: H pll. Contains: Eiper 
a- biological study, by J. W. Smith. A paraaltle (ungua <Hetero9pi]rlum ■ 
ratuml. by George Masaee. Influence bf (he Hluciy of bact^rloloBy In tho jl 
velDpment Of aseptic surgery in the hospitals of Paris in IKS. by Robert 1, 
hum. Diatoms of the Connecticut shore,— IV, by Wm. A. Terry. Has ■ 
fresh-water sponKe a norvoua system? by J. M- Bledman. Blologtoal J 
scrlpllons of certain common hydrold animals, by H. L, Oabom. RadlOlHT 
by Rev. Freil'k B, Carter. On some minute magnetic and hyaJInt 
found In terrace (tusl. from Bulletin of the Microscopical Society of Calcutta. 
Seeds of Mullein (Verbaacuni ihapsus L,), by R. H. Ward. M, 
sandstone, by R. D. Oldham. A study of a new fungus, by Geo. F. Atklnaon. 
A pneumatic bubble remover, by A. P. Weaver. On some recent advanceajl 
water analysis and the uae of the microscope for the detection o 
tamtnatlon. by Geo. W. Rafter. On the microscope In medicine, by i 
Cutter. M. D., LL. D. Trichinae spiralis, by W. N. Sher 

The American potato rot or blltrhl, by Joseph F. James. Z flcs. Crenalion ot^ 

blood-corpuBcles. by U. L. Holbrook. Microscopical study of Ohio Um^Umf. 
by G. Perry Grlmaley. Spiral ves^ls of castor^oil plant, by R. H. Ward. Tht 
contractile vesicle, by Dr. Alfred C. Slokes. Fungous diseasaa of the sngBi^ 
beet, by Li. H. Pammel; 4 plates. Magnetic and glitssy particles on bouse-topa, 
by K. M. Cunningham. Microscopy at the Columbian ExpoElllon, by Henry I^ 
Toiman. Classification of the Radiolarla. by Rer. Fred'k B. Carter. The use oi 
ruthenium red In plant histology, by A. B. Aubert. Penlellllum and some other 
(ungl. by Henry Leslie Oabom. Aberrant forms In cultivated diatoms, by Dr. 
Samuel I.,ockwood. Obaervailons on Amoeba and Stentor, by James li. Logan; 
11 flgurea. Preliminary list of the mlcroECOpleal animals found ii 
wood wator-BUpplj", liy Smith Ely Jelittte. The Chicago water-supplr I 
the World's Fair Ground, by Smith Kly Jelliffe. Karyaklneals In embroj^ofl -d 
the domestic cat, by Frank S. Aby. Sltreoscoplc phot oral crograpby, by ] 
W. C. Borden. The action of leucocytes toward foreign material, by T" 
J. CI ay pole. 

Vol. XV, Noa l-ll. IRH, XO i^p.: 11 pll. On the Study of YeasU, With J 
scrlptlons of- the Hansen cullure box and of a new Infection 
ihc study of lower organisms, by J. Christian Bay. Sarclna i 
blood stains, by W. N. Sherman. The BBclilariaceae or DUIomaceac. ] 
Arthur M. Kdwarda. Aeration of tissues and organs : ~ 
phanerogams, by W. W. Rowlee. Radiolarlan shale fron 
B. Carter. Studies of the hlslolosy o( various mammal 
L. Osboro. Red snow as seen by means of a microscope, by Arthur M, 
wards. Pormalln In Bacteriology, with more especial refer 
on the haelllHS of diphtheria, by Dr. W. W. Alleg«r. Studies In the litology at 
the Diatoms, by K. M. Cunningham. Some new or little-known Diatoms, by 
M. P. T. Cieve, The Diatom, considered as a prutoioen, with method oC 
demonstration, by K. M. Cunningham. Synura. with plate, by Oi ~ 

Whipple. On the limitation of Tuberculosis, by Dr, W. W. Allcgcr. f 
the mIcroBPOpio phenomena at commencing innitmmaUon, with apei 
erence to Ihe dlapedesla of the white blood corpuBcles, by Charle« F. C 
M. D. The geranium leaf as a cell aggregate, hy Henry L. Osbom. ', 
frullB or the order Ranunculaccae. hy Karl M. WIegand. Hlslologleal « 
(ure of [he enterun of Necturus maculatus. by S. F. Kingsbury. Keyfl ti 
genera of Pedlculldae and Uallophagidae. by Herbert Oabom. 
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Comple Rendu dc Ih Cinquiemc Suasion. WoshlnKton, IStfl, 530 pp.; 21 pU.: 89 
(lira. TrolBieme Parlle: A. La correlntlon par planieH toaaUta. par L. F. 
Ward: pp. 97-l(». B. The Pre-Cajnbrlan rocks of North America, by C. R. 
Von Illae: pp. IIO-IGO. Quatrleme Partle: A. Geology of WaahlnKton and 
vlFlnlty. by W. J. McQee: pp. 219-26). B. Geologtcol Ouide Book of the 
Rocky Mountain exourslun. edited by Samuel Franklin Emmons^ pp. 353-*in: 
pit. i-xlU: tiga. 1-32; map. C. EicurHlon to Lake Superior: Pre-C&mbrlan 
KHOlogy of the Lake Superior region, by C. R. Van Hlse: pp. 4SS-GI2: pll. xlv-XXt; 
He*. 3S-tt. 
BmlthBonlan InstHullon, B, P. Lungliiy. Seerelary: 

Annual Report of the Board of Rpgrnts, for the year enillnK June 3IJ, ISW, 
ISO pp.; 16 tlB., bound In blaek cloth. Celestial Bpeptroscoby, by Wm, 
HuKKlns, pp. m-tie. Stvllar Numbers and DUtanues. the Sun'a Motion In 
apace, and the Southern Observatory, by AKnea M. Gierke. p|>. 10S-1H. Ap- 
pUcatlons of Physics and MalhemailCB to Geology, by C. Chrt*. pp. 137-lSl 
Orlslo oF Rock Preuure of natural gas In Ohio and Indiana, by Bdwln Orton. 
pp. 165-162. Geysers, by Waller H. Weed, pp. IB3-1TS. The Quit Stream, by 
Alexander AgasslE, pp. l!i9-208; 6 Hgs. On the Absolute Measuremiinl ol Hard- 
neM. by F. Auerbseh. translated by Carl Darus. pp. 207-238, The Flow of 
SoUdi, by Wm. Hallock, pp. m-MS: I figs. Divergent evotuUon throuKh cumu- 
Utlve segregation, by Rev. J, T. Qullck. pp. 2d!l-33<l. The Struggle for Lite In 
tbc rorest. by James Rodwsy, pp. 337-347. Geographic distribution of lite In 
North America, by C. Hart Meniam, M. U., pp. 3B5-tli. The Corbln Game 
Park, by John R. Spears, pp, UT-423: 1 fig. Sunnnary of progress In anthro- 
polney In 1>^1, hy Otis T. Mason, pp. 433-502. The Mounds of tbe MlsslSBlppI 
Valley, historically coneldered, by Luclen Carr, pp. 603-699. Some of tlie poa- 
Ilbllltlen of Kconomlc Botany, l,y O. L. Ooodale, pp. Gll-ftin. On tlie llela- 
Uon of Natural Science to Art. by Dr. B. du BolS'Reymond, F.R.B,, pp, 881- 

AnouHl Report for the year ending June 30. lliaS. SBD pp.; n« llgs. The 
RIalory of the Telescoite. by Prof, C, 3. HosllngB. pp. M-IOB. Geological 
Change, and Time, by Sir Archibald Gelkle, p[i. 11L-I31, Geological History 
of the Tellowrtone National Park, and Soaping GeyecrH, by Arnold BaKUe, 
pp, 133-lttl; map. Continental ProWetos n( Geology, by O. K. Gilbert, pp. 
10-17S: K ngs. Pre-Columbian Copper Mining, by R. L. Packard, pp. 1JS-19S. 
Ulscbarge ot Klectrlelty through eihausUve tubes without electrodes, by J. J. 
Thomson, F.R.S.. pp. 223-264; 16 H^s. The Molecular Process In Magnetic tn- 
duetlun, by Prof. J. A, Kwlng, F.R.S., pp. 25S-3S!.; IB llgH. Crystallisation, by 
Q. D. LIveIng, F.R.8., pp. 288-»IU; T ngs. The Rejuvenescence of Crystals, by 
frof, John W. Judd. F.R.S.,; pp. 2S1-1»«. Deduction from the Gaseous Theory 
lit Solution, by Prof, Urme Masson; pp. 2S7-29S; 3 Hgs, Liquids and Gases, by 
Prof. Wm. Ramsey, F.R.S.; pp. WS-312; 2 dgs. Present Problems In Evolu- 
tlon and Heredity, by Henry FalrHeld Osbom; pp. 313-314; 12 flgs. Report on 
the Migration of Birds, by Prof. J, A- Palmen; pp, 3:6-38«; 1 pi. The Empire 
of tb» Air: an orni t hoi oe leal essay on ihe filght of birds, by L. P. Moulllard; 
pp. 3Sr7HM: 14 tigt. Progress of Anlhropoloey 'n 1*83. by Prof. Otis T. Mason: 
pp, 482-612. The Advent of Man In America, by Arraand de CJuatrefaees; pp, 
I>ll-i2a Prehlslorlo New Mexican Poltcry, by Henry Hates; pp. 6K-561; IT 
ncs. Relics of an Indian Hunting Ground In Vork county. Pa., by Atreus 
Wanner; pp, iHa-SKI; e& (igs. Aborlxlnal Burial Mounds In Seneoa county, 
Ohio, by Russell J, Thompson; pp. S71-ST5; 4 ngs. Indian Remains on the Upper 
Tcllowstone, by Col, Wm. S. Brackett; pp. Sn-SKl; 3 Hga. The inventors ot 
the Telenrsph and Tpltphone. by Prof. Thomas Gray. F. B, S, E., pp. 6M-KT. 
i:xploratlDns In Mongolia and Tibet, by W. Woodvllle RockhlU; pp. «E»-87!i; U 
Rgs. Progress of Astronomy tor ISM, 1S2, by Wm. C, Wlnlock, pp. 881-774. 

Annunl Report for the year ending June 30. WZ. SOS pp,; H pll. The 
WandeHngs of Ihe North Pole, by Sir Robert Bull. F. R. S.^ p|i. T6-S7. Ttie 
Great Lunar Crater Tycho, by A. C. Ranyard; pp. SB-M. The Karly Temple 
and Pyramid Builders, by J. Norman Lockyer; pp. B6-|i)u. Variable Stars, by 
Prof. C. A. Young; pp. Ili7-11L The Lumlnlferous Ether, by Sir O. Stokes; pp. 
U*-1IB. Atoms and Sunbeams, by Sir Robert Ball. F. H. 8.; pp. 121-131 Fundu- 
incnlal Units of Measure, by T. C. Mendenhall; pp, 13d-14!1. I'hotography In 
Die Colors of Nature, by F. B, Ives; pp. 151-ie2. Electric Spark Photograplis 
^ Flying Uullets. by C. V. Boys, F. R. S. ; pp. ]$&-iS2; plL Il-Xll. Magnetic 
f Llyuld Oitygen. by Prof. James Dewar: pp. IS3-1B7: I OK. The 
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frol.ilem at Flying, anil Praclical EipC'rlmcnlc In Soanni;. hy Otto Ullenthi 
up. isa-lW; S Ogs.; nil. XIll. XIV. I'henoinena ?onnecl«4 wUh doudr « 
df^nsaUon. by John Altken. F. R. & . pp. Ml-ao. On Chemical Energy, by D0 
W. OstWBlil. pp. Xa-'J3». The HlKbest Meteoreloglcnl Statlan in the 
by A. Lawrence Roteh: pji. 2B-2E7, The JCe A** and Ita Work, by A. 1 
Wallace F. H, 8.; pp. OT-SOI; pi- XV. OHilaelcal Time, aa iniUcatod by ih- -^s^ 
BedlmentBrjr roPka of Korlti America, by Ciiarles D, Walc<itl: pp. 301-3M, pl^ "^ 
XVI. The Age uf the Garth, Iiy Clarence King. pii. I3&-3S2; plL XVU'XVmi ^tL -- 
The Renevul o[ Antarctic Explorallon. by Jolin Jfurray. I.L. t>.: pp. K3->3^Kr^ 
pi. XIX. The North Polar Basin, by Henry Seelwhro. F. L B.; pp. ZIS-W; td ^-«^ 
XX. Hloloey In reUtlan to other natural HclenceH, by J. 8. Bui ~ ~ 



F. R. i 



fpp. tx-tm. 



a Stuay ana Ornithology, by H. E. TrlHtram. F. R. ft, — 
pp. -lUi-l^, The So-caliea Bugonla of the ancients, by C. It. OBlen-Backen : pp ^ca 
487-500. The Marine Biological Stations of Europe, by Buhftird Dean: pp. M S S^ 
S18: pll. XXVI'XXXIV. Depp Sea Deposits, by A. Daubree: pp. i^-fM: vtl ^ 
XXXV. XXXVI. kllgratlons of Races of Men, coneMered historlcaily, tn^^ 
Prof. James Bryce: pp. S$7-5&S. The "Nation" as an Element in ADtliit>pDlogj^B^ 
b» Daniel G. Brlnlon: pp. SB-fiOO. Summary of Progress hi AiithropolOKy. bja--^ 
Otia T. Mason; pp. W1-4W. North American Bowa. Arrows nnd Quivers, bv 
Otia T. Mason, pp. e31-6M)i plL XXXVII-XCIV Oriental Scholarvblp dminc 
the Present Century, by Prof. F. Max Muileri |ip. ni-TDD. Stone Age Baslv 
for Oriental Sludy, by E. B. Tylor, F. R. 8,. pp. T01-7aS. 

Smithsonian Con Irl button a to Knowledge. i&x3S cro„ unbounil. No. an. On 
the AiipllcaUon of Interference Methods (o Speciroscoplc Method*, hy Albtft 

A. Micbeison. U Pp.: s pll. 

No. tat. The Internal Work of the Wind, by S. P. Langley, U pp; G plL 

Smithsonian MIsrellaneauB Collections. Mitii cm., unbound, 
1808. No. SW. Bibliography of Astronomy for the year ISW. by Wm. C Wl 
M pp. So. R^ A Bibliography of Chemistry for the year liXI, liy R. 
rlnglon Bolton, l-l pp. No. sa. The Mechanics of the Earth's Atmoaphi 
Cleveland Ahbe. 3St pp.; S& ngs. 

Vol. XXXV. No. St*. Smithsonian Meteorologloal Tables. 
No. SSL Smithsonian Oeographlcal Tables, by R. 8. Woodwaril. 

Vol. XXXVl. No. S60, A Select Bibliography of ChemlBlr}". IWMtea, h] 

Carrington Bolton, las pp. 

Vol. XXXVII. No. SE6. An Index to the Oenera and Species of Purwi 
ftra, by Charles Davles Shprborti. Part I. A to Non, 3V) pp. 

Vol. XXXVIII. No. 969. The Varieties of the Humsn Spircles. by ' 
SergI, 61 pp. No. «0. BlbllogrBjihy of Aceto-Acetio Ester, by Paul H 
mour. lis pp. 
Smithsonian Institution— Burea.u of Ethnology, J. W. Powell, Director-. 

Annual Reports of the Director. 21x29 cm., bound In olive-Kreen 
Eighth Report, for the year IS8»-'S7, IM pp.; ISS pll.; 118 Uga. 
cf Pueblo Architecture, Tusayan and Cibola, by Victor MlndelelT; 
map: pll. I-CXIl; tigs. 1-114. Ceremonial of Hasjelti Dalljts and 
Sand PsInUns of the Navajo Indiana, by James Stevenaan; pp. X 
fxiir-cxxiii; ngs. iis-us. 

Ninth Report, for the year lgE7-'ER. «64 pp.: S pll.; 448 flgs. Ethliotl 
Results uf the Point Barrow Expedition. I>y John Murdoch; np. 1-441; 
tigs. 1-VX. The Medicine-Men of the Apacbe, by Captain John G. 
V. B. A.; pp. 443-60S; pll. Il-VIII; «g». 42IM48. 

Tenth Report, for the year WSS-'SS. 8S1 pp. ; Picture Writing of Iha 
can Indians, by Garrlck Mallery: p|>. l-SZt; pll. 1-L.lV: flga. I-ISO. 

Eleventh Report, for the year l£89-'Kl, too pp.: £0 iill.: 30i) figs, 
by SlalUda Coie Stevenson; pp. I-ICT; pll. I-XXXV; flgs. I-MI. KthDoli 
the Ungava District. Hudaon Bay TerHloiy. by I.uclen M. Tui 
pll. XXXVI-XLllI; ngs. 2l-lli&. A Study of Slouau Cults, by JamvB 
Dorsey: pp. a&]-U4: pll. XI.IV-L; ngs. 15«-3)0. 

Twelfth Report, for ths year 189(^'ei, TSO pp.; 42 pll.: 3H Oca. 
on iho Mound Ex|ilor;Ulon8 o( the Bur-au of Ethnology, by Cyrua Thi 
pp. 1-742; pll. I-XLJI; flga. 1-311; map ihxW cm,, in poeket. ahon-ing 
Kaslern United States. 

Bulletins; Bibliography of the Chlnookan Languages, Including (I 
Jargon, by James Conalantlne PlUlng, l»B3. IW pp.; i pages 

Bibliography of the Sailshan Laoguages, by James ConslautliH) PII 
ma se pp. : l pages of {ac-slmlles. 
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The Paraunker Indians at Virginia, by Jno. Garland Pollord. IRM. IP pp. 

The Maya Ysar, by Cjtus Thomas. 1S!H. fH pp.; 1 pl. 

BlbllMcraph; of the Wakashan LanguafleB, liy James Conslantine PUllne. 
UM. TO pp. 

Chinook Texta hy Frani BoaB, IStlt. Zls pp.; 1 pl. 

An Anelent Quairy In Indian Terrllory, by Wm. Henry HolineB. ISM. « 
jip.: 12 pU.: T Hkb. 

The Slouan Trlliea of liie East, by James Mooney. 1S94. Sffi pp.; map. 

APcheolOirlpal InveEtlgatlone In James and Potomac Valleys, by Gerard 
Fon-ke. IKM. NO pp.; 17 nga. 

List of the PubllctttlotiK, with Index to authora and subjects, by Frederick 
Webb no<ise. 1S«. 3\ pp. 

Comrlbullona to North 
lePlOT. U. S. G. « G. Sur\ 
milhsonlBn Inatltiitlon^U. S, National MuaEum: 

Bulletins or the Vnlted Slal?s National Museum, iei23 cm., unboi 
17. On the Zoological Position Of Texas, by Edward C. Cope. 51, PP. 

Ko. 18. Exhibit of the Fisheries and Fish Culture of the United i 
AmerlCB.. ma'de at Berlin In 1S6II, by (i. Brown Goode. ST& pp. 

No. 19. Nomanclalor ZooIobIcus, by Samuel H, Soudder, 7S5 pp. 

Ko. 30. BibllOBTaphles of American NatxiraJlEIs: 1. The PubUsherl 



■ot Spencer 



Baird, 1SI3-1S82, by Oeorge Brovii Goodc. AbsL Director, 



>.Bhlnii:ton a 

>rlcan Kaluralislsr II. The PuUlBhed Writings 
.n Pralt Sc udder. SJ7 pp. 

Ii American iteptllla and Batrschla, with catu- 
;. Museum, by H. c?. Varrow. M. D., 260 pp. 



No. 31. Nnmenclattire of Nortl 
No. «. Guide to the Flora of ' 

IH pp.: nap UxM cm. 

K«. Zt. BIhtioKraphles of Ainei 
e» IBMC Lea, LL. D., by Newlon 

No. U. A Check-Hat of Nortl 
lOSua of •peclinena In the V. S 

No. 26. Contributions to the Natural Hlalory of the Bormudas, Vol. 1, 
HUted by J. Matthew Jones and George Brown Goode. STfi pp. Part T. 
The GeoIoKT of Bermuda, by Prof. Wm. North illce. pp. 1-SJ; map 28x26 cm.; 
pU. H-Vl. Part II, The Botany o( Bermuda, by John Henry Lefroy, F. R. 8., 
pp. aS-Hl. Part HI. The Mammals of Bermuda, by J. Matthew .lonea. P. R. 
8. C. pp. 143-161. Parts IV and V. Thp Birds nf Hermuda, by l^apt. Bavlle G. 
Beld, P.Z.9.. pp. Iii3-28B. Part VI. The Ker-tUes of Bcrmudiv. by Samuel Qar- 
tDslii pp. 3S7-303. Pari VU. Annelida from Bermuda collected by G. Brown 
Ooode, by Prof. H. E. Webster, pp. 305-327: pll. Vll-Xll. 

No. 30. Avifauna Columbiana: Being a list of birds ascertained to inhabit 
thv Dtotrtcl of Columbia, with the times of arrival and departure of such as 
Mm nolt-Fe>ldents, etc.. by Elliott Coues. M. D,. and D. Webster Prentiss. 

U. D,. m pp.: 1011 ngs. 

Ko. Z7. Descriptive Catalogues, consltiittng a report upon the Flaherles and 
Fish Culture of Ihe L'tillvd Btntea of America, made at the L,ondon Fisheries 
Exhibition, lIWi, prepared under the direction of G. Brown Goode. L'. B. Cam- 
nUlEtoner, IMS pn. Contains, besides the catalogues, articles on crus- 
(ace&n, roolluica. and their mbde of propagation: on the Haldah, Makah, and 
atlier IndUna, and their Implements for and methods of oalcblng fish. etc. 

Ho. IB, Results of Ornithological Explorations In the Commander Islands 
ftnd Kamltchntka. by I^onhard Stejneger, SiZ pp.: T ligs: 9 colored plates. 

No. 3a. Bibliographies of American Naturalists: 111. Publications relating 
lo Fossn Invertebrales, by John Belknap Marcou. 333 pp. Part I. The pub- 
lished Writings of P, B. Meek, pp. 9-112 Part 11, The Published WrIUngs 
of Charles Ablaltiar While. M. D,, ISfiO-lSS*. pp. 113-181. Part III. The Pub- 
lished Writings of Charles DoQlliUe Walcolt, lip, mS-lM, Part IV. The 
Wnilngs of Jacob Whitman Bailey, Timothy Abbolt Conrad, James Hail. 
Ang«lo Hsilprln. Alpheus Hyatt. Jules Marcou. John Btrong Newberry. David 
Dtle Owen. Benjamin S. Shumard, R, P. Whlllleld, and others, pp. 301-271, 

Noi.SL Synoiials of the North American Byrphldae, by Samuel W. Willlston. 
Ph, D. W5pp.: 12 pll. 

No. ». A. Directions tor collecting birds, by Robert RIdgway, 71 pp. B. 
Directions for collecting recent and fossil plants, by F. H. Knowlton, JE pp. 
C Notes un Ilie pr'?i>aralion of rough skeletons, by Frederick Lucas, 11 pp. 
D. Directions for collecting, preparing, and preserving birds' eggs and nests. 
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by Charlel Bendlre. 10 pp. B. Dlreotiona for collecting r^pUles ai 
rachlans. tiy Leonliartl Slejneser. 13 pp. V. Directions lor ccJleiMlDK a 
axrvtit^ >iHiri:ia, by C. V. Riley. Ill pp. : I4U flKi, G. InstrUcUonB for oaliectlng I 
motluekB and other useful hlniB for lAe conchologtet. by Wm. K. DkIU S p 

Nos. 10, 11. HlbllosrHphtea of America.]) Naturallnis. IV. The Publlibed j 
WrltlniTB of Charles Newbold Lawrence. 1341-lSBl, by U S, Foaler. IH B[t V. 
The Publlihed Writings of Dr. Charles Olrard. by G. Brown Ooode, ID pp. 

No. 12. Prellmlniirv descrlpUve catalogues of Ihe systematic colUatloos In 
economic seolosy and nielallurKy In th? IT. S. NatloDal Museum, by T 
erlck P. Dewey. 371 pp; 34 pU, 

No, la. Uonugraph ot the Bata of North America, by Marrlaon Allen, M. tX, 
»H pp. : 3S pll. 

No, 41. CalBlOBUe of the Lepldopleroua Superf&mlly NoctulJae. found Hi 
Boreal America, by prof, John B. Smith. 121 pp. 

No, lA, Monoxraph of the North Amerlenn Proclolrypldoc. by WtO. B. 
Asbm^ad, IZ7 pp.: U pll. 

No, 4B, The Myrlapoda of North America, by Churlea Harvey Bollman, .^ 
edited by L. M. Underwood, UO pp. 

Propecdiiigg of the United Statea National Jluseuin, tor (hr y^ar U!<L Vol. _ 
XV; aw pp.; W pll. Prellmlnai'y descriptions of thirty-seven new specie* ot ?^ 
hermit crabs of the genus Eupaxurus In (he I.'. B. NbUodbI Museum, by James -^^ 
R. Btnedlcl: pp. 1-M,- A maid of Wolpal, by R. W. Shufeldl. M. D. ; pp. W-H: ^ . 
pi. 1. ConlrlLiutlons lo'ward a monograph of the Noctuldae of Boreal America ^beb 

— Kevlaion of the genus Cucullla, hy John B. Smith; pp, S-a3; pi. II. Contri j 

butlons toward a monograph o( the Noctuldae of Boreal America—Revlatan ^rrm 
of Xylomlges and Morrlsonla, by John B. Smith; pp. es-f»: pi. III. Notes on .m=M 

avian entoKoa, by Edwin Linton; pp, ST-llO; pll. IV-VTII. Prellmlnao* d« ' 

aerlptlon of s ne« genus and species of blind cave salamander from North .^^^ 
America, by Leonhard Ste]neger: pp. US-UT; pi. IX, DeacrlpUon of a new »^ 
cpecles of star-ftaier (Calhetustoma alblgutta), from Uie Gulf of Mexico, In — «^^ 
Tarleton H. Bt;an; pp. IZI. W. The Fishes of Ban Diego. Callfomld. by Cat! «-^ 
U, ElBenmann; pp, ia3.ITS: pll. X-XVIII. An annotated Hat of tha shelU oP^- 

San Pedro Bay and vicinity, by Mra. M. Burlon Williamson, wllh a descrip- * 

tloti o( two ntw Bp.'cles, by W. H. DaU; pp, lT»-aO; pll. XIX-XXllL Cory ~ 

■told crabs uf the G«nera Telinessus and Erimacrus. by James EL BcDDdlct;= ^ 
pp. SB-230; pll. XXV-XXVII. CaUlogue of the crabs of Uie family Pertoerldaatf^ 

In the V. S. National Museum, by Mary J Rathbun; pp. ta-int-. pU. XXVLD 

XL, The evolution ot house building lunonir the Navajo Indians, by R W. ~^ 

Shufnldt, U, D,; pp, Zit-ZSl; pll, XLI-XLtlt, Notes on tlihes loUecled lD.«=M 
Mexico by I'rot. Alfredo Dugea. with descriptions o( new species, t>y Tarteton^caB 
H. Bean. M. D.: pp. TSS-SSt: pi. XLIV. Nolea on a collection of birds oiade by^^ 
Mr. Itarry V. Hanson In the Island of Veco. Japan, by Leonhard Stejneger; :S ' 

pp. !S1I-S»; pi. XLV. Inseels ot Uie aubtamlly Encyrtlnae with branched an ■ 

tentUM, by L. O. Howard: pp, XXSes-. pll. XLVI, XLVU. Two addlUona to i— =■ 
Ihe Jaiianese Avifauna. Including description of a. ni^ species, by Leo4ihard ^^^ 
SleJneKcr; pp. Tii-Xli. On the ejection of blood from the eyes ot ih« home* -^^^ 
toads, by O. P. Hay; pp. 37(-0. Some observations on the turtles of the^^' 
genus Malaclemys. tuiil on the breeding habits, eges. and young of certain ^*^ 
snakes: pti. J79-WT. Notes on the flowers of Anthoxanthuni odomlum L., by -'^ 
TliPo. Holm; pp. Sli9-4W; pi. XLVlll. Notes un the Unlonldae of Ftorlda and ^^^ 
Ihe Southeastern Slates, by Charles T, Simpson; pp. KS-IU: pU, XUX- - — 
LXXIV, On a new subfamily Of phyilostomc bats. etc. by Harrlaon Allen. — 

M. D.; pp. m-tl4; E figs. Annotated catalogue ot the mammabi collected by ' 

r>r. W. L. Abbott In the Kllims-Kjaro region. East Africa, by Prvdeilck W. 
True; pp. Itfi-lSO; pll. U\X\--LXXX; t Use. DescrlpUon of the Koliten trouC 
ot Kern river. Call torn la. Salmu My kiss Agua-bonlta, by David Stair 
Jordan; pp. Dtl-IM. Description of some fossil plants from the Great PUla J 
coal neld of Montana, by Wm. F. Fontaine; pp. ISr-lM: pll. LXXXII-IJJXXIV. | 

Proti*fdlnes for the year ISSS. Vol. XVI; SW pp.; gl pll. Introduction to ■ 
Monoeraph of the North American Bats, by Harrison Allen, M, D.; pp. t-a. 
Notes on the genem of Vfspertllkinldae. by llBrrlson Allen. IS. D, ; pp^ 3»-3l. 
Notes on a few fossil plants from the Fort L'nlon group of Montana, with a 
description of one new Biieclea. by F. H. Knowlton; pp. U-K: pll. I. 11 On 
a collection of batrachlans and reptiles from Moui 
descrlptJoD of two new species, by W. S. ulatcli 



AmcrlcBii hemtplera. heteroplern, liy A. L. Montandon; pp. IB-Bt Catalogue 
or Ihe (Veah-water nahea at Central Arnerloa and Southern Meiloo, by Cart 
M. rasprnnnnn ; pp. B3-6n, Calalr^ue of the crabs of the family raaltdae In tbe 
17. 8. Nallnnal Museum, by Mary J. Ralhbun: pp. «3-lua: pll. III-VIII. Nnleg 
on Brikn {Dei'onlan) Plantii from New York and Pennaylvanla. tiy D. P. Pen- 
hallow, McGtll University. Montreal: pp. 10[>-118: pll. IX-XIV. NotM on N'e- 
matntiliyton craaaura, liy D. P. Penhallow; pp. 116-llS; pll. XV-XVlir. Re- 
port on the at-tlnlae eolloetcd by the II. S. Fish CommlBBlon eteamer AJba- 
trusB iluiinK the winler of IE«T-18Hi, b>- J. P1a>-falr MrMurrlirb: pp US-SIR: pH. 
JtlX-XXXV. ThrowlpR Btlpks from Mexico and Calltomlu. bv Otis T. 
Mason: pp.^2a-sa: s f\ee, Sc^lenllnc rraulls of e^iploratlona by the IT. 3. Fish 
Cnminlvilon ateamer AlbalroBH, by Mary J. Rathbun: pp. E23-3I10. Notes on 
■ome fpssll plants from th* Trinity division of the Comanehe selHes of Texas, 
by William Morris Fontaine: pp. 2Sl-ffi2; pll. XXX^^-XL.I1I. The Bhofai^ 
Its u«e and oiDtlo. by Cyrus Adler: pp. 2ST-3nO: pil, XL\^-XLIX, List of the 
DlatomaEcae from a deep-sea dreilglni; In the Atlantic ocean off Delaware 
bay by Ih^ 1'. 8. Fish Commission atearaer Albatross, by Albert Mann: pp. 
3l»-m. preliminary report on the mollusean speelea oolleeted l>y tbe t'lilteo 
StKlT'B 8<;1entll1o Expedition to West Africa. In lltf)S-'l«), by Robert E. C. 
Stearns. I'h, G,; pp. SlT-338. Rare or little known mollushs from Ihe west 
coiwt of North and South America. With descTiptlons of new speole*. by Rob- 
ert E. C. StfMnia; pp. MI-3«; vt. I.. Sdentiflp reeulta Of enploratlons by 
the I', 8, FlBh CommiSHlon steamer AlbatroSB. by Robert H, C, Stearns: pp. 
J(a-«0; I'll, LI. LII: by James 1, Peck: np. JM-IM: pll. I.m-LV. Notes on a 
collection of birds from BBStem Nlcanifcua and tbe Rio Frio, Costa RIca. with 
a dHBcriptlon of a suppoaed new trogon, by Charles W. Richmond: pp. (7B-E32. 
Notice of (lie cmalaceanB collacled by Ihe I'niled Stales fiolcntlllc ISxpedt- 
tlon to the west coaet of Afrlr^a. by James E. Benedict: pp. 635-MO. Descrip- 
tive ea(alo8uc of ibe harveBl-spldera (Phalnnglldae) of Ohio, by Clnrence 
H. Weed: pp. WH-fitS; pll. I.VIl-LXIX. Scientific Results of tbe U. 3. Bcllpse 
Elxpfrdtttoa to WcBt Africa, lSSS-90.— Report upon the InscctU. Arachnlda. and 
Kirrlapod*. by C. V. RQey; pp. fAS-^D; pL LXX. On aome fossil Ilnlos und 
alher fresh-water shells from the drift at Tofonto. Canada, by Chas, T. 
Sfinpson: pp. BM-SW, Deacrlpllons of aome new birds rollectol on the Islands 
Of Alilahra and Asaumpllon by Dr. W. I,, Abbott; on the avian frenuB 
MyUrcbua; and«mall collection of birds from Costa HIca, by Robert RMit- 
Wttjr: pp. sn-RH. Birds from Tokyo. Japan, by Leonhard Stejn-Ber; pp. MS- 
SSI. Land shells of the genus Bullmuliis In Lower California, by WUUam 
ItMley Dnll: pp. 6»-8<R; pll. LXXI. LXXlt. A Revision of th» genua Fonnl- 
e*rluB Boddaert. by Robert RilKway: pp. >1B7-<V<K. The shell heaps of the 
«BSt eoa*t of Florida, by DeWltt Webb, M, D.: PP. B95.iMi: pll, LXXVIII- 
L3CXXIV. Notes on Myrla|K>da from Loanda. Africa, collected by Mr. Hell 
ChAtelalne. by 0. F. Cook; pp. 70)-?0B, New blind BnakeB from Africa, and 
African repllleg and batrachlans. by Leonbard Slejnegcr; pp. 709-74(1. Notea on 
North American ahslls. by Robert B. C. Steams; pp, 74S-TR!;. Natural History 
Of Alilabra Islood. Indian uoean, by Dr. W. L. Alibutt: pp. TU-TKP. Birds of 
Central Meilco. with deacrlptlotis of forms belteved to be new, by P. L,. Jouy; 
im. 7TI-T90. 

Seport of the United States National Museum, for Ihe year ending June 30. 
un, W pp.: W pll., bound in blaclt oloth. aeciloas I and II. Reports of the 
Aniatant Secretary and curators, pp. S-ZTP. Section Xll. Qeneals of the Na- 
tional Museum, )»■ Dr. O. Brown Ooode, pp. Z73-3Sn. EUinologlcal coUectlODB 
In the TJ, 8. National Museum from Killma-Njaro, East Afrlcu, by Dr. W, L. 
Aliboll, pp. 3^1-127: flss. 1-Z4. Korean collections In the U. 3. National Mu- 
seum, by Wulter Hough, pp. 429-4SS: pll. II-XXXII, Japan and the Japanese- 
Mythology. Burial Mounds, and Ancient Relies, by Romyn Illlchcock, pp. 
Va-m-. pa. XXXin-LX^ni. Prehistoric Naval Architecture of the north of 
Europe, by Oeorge H, Boehmur, pp. SJ7-S1T: pll. LXVIlLLXXXIV: figs. 33-lSl, 

Raporl for Ihe year ending June 30, 1893, 63) pp.; 102 pll, Sections I and II. 
Keports of the Aaslatant Secretary and curators, pp, 3-°l7, Section IIi. 
Papom deserlblng and Illustrating collections In Ihe National Museum: I. 
Japaneae wood-cntllng and wood-cut printing, communicated by Mr. T. To- 
kuno and edited by S. R. Kt>chler. pp. 29'Z1l: llgs. 1-5; pll, IV-XIIl. 2. The 
T»IatIon of bloloxy to gxiloglcal Invesllgallons, by Charitrs A. White, pp. 
StK-Mi; 1)1. XTV. 3. Sclentino Taxidermy for Museums, based on o study of Ihr- 
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U. S. Government Collections, by R. W. Shufeldt, M. D., pp. 969-496; pll. XV- 
XCVI. 4. The Shofar—its use and ori^n. by Cyrus Adler, Assistant Curator 
of Oriental Antiquities, pp. 437-450; pll. XCVII-C. 6. The Crump Burial Cave. 
Blount county, Ala., by Frank Burns, U. S. Geologrical Survey, pp. 451-454; 
pi. CI. 6. Minute stone implements from India, by Thomas Wilson, Curator 
of Prehistoric Anthropology, pp. 4&S-460; pll. CII, Cni. 7. Comparative Oology 
of North American Birds, by R. W. Shufeldt, M. D., pp. 461-493. 
United States Commission of Fish and Fisheries, Marshall McDonald, Commis- 
sioner: 

Bulletin, Vol. VI, 1886. 15x23 cm., bound in black cloth, 495 pp.; 7 pU.; 19 figs. 
Contains 13G short articles giving general accounts of the fisheries of the 
Atlantic Coast, Pacific Coast. Gulf of Mexico, the Great Lakes, New Englana, 
Canadian, Newfoundland and Labrador. Scotch, Maltese, Australian, Nor- 
wegian, and Japanese flsheries; with accounts of cod, mackerel, halibut, 
herring, sardine, salmon, lobster, oyster, and other flsheries; natural history 
of fishes; enemies of fish and oysters; deep-sea research and tools; and fish 
culture in general, including the culture and distribution of shad, whitefish, 
catfish, salmon, trout, carp, striped bass, goldfish, and other fishes, with in- 
structions for fish culture and distribution of fish. 

Vol. VII, 1SS7, same size, 475 pp.; 23 pll.; 55 figs. Contains the following, 
among other titles: The Canadian and American fisheries of the Great Lakes, 
by John H. Russell, pp. 7-11. Loch Leven trout introduced in the United 
States, by Charles W. Smiley; pp. 28-32. Notes upon Fish and the Fisheries, 
pp. 33-48. Hatching cod in Norway, by Carl Rognerud, pp. 113-119. Report or 
the fishes observed in Great Egg Harbor bay. New Jersey, during the summer 
of 1&S7, by Tarloton H. Bean, pp. 129-152; pll. I-III. American sardine industry 
in 1886. by R. Edward Earll and Hugh M. Smith, pp. 161-192. Results of in- 
vestigations of the schooner Grampus on the Southern mackerel grounds in 
the spring of 1887, by D. E. Collins, T. H. Bean, and Richard Rathbun, pp. 
217-267. The Aquarium: A brief exposition of its principles and management, 
by William P. Seal, pp. 274-282. The Beam-trawl fishery of Great Britain, with 
notes on beam-trawlIng in other European countries, etc., by J. W. Collins, 
pp. 289-407; pll. IV-XXIII; 34 figs. Results of salmon planting in the Hudson 
river, by Fred Mather, pp. 409-424. Review of the Mackerels (Scombrinae) of 
America and Europe, by Fletcher B. Dresslar and Bert Fesler, pp. 429-446; 
pll. I-XI. 

Vol. VIII, 1888, 18x27 cm., bound in black cloth, 494 pp.: 74 plates and maps; 
76 figs. Albatross Explorations: Alaska, Washington and Oregon, by Z. L. 
Tanner, I-. S. N., commanding, pp. 1-96; pll. I-XII; map of Alaska peninsula. 
SOxlOO cm., also map of the western coast of the United States from Umpqua 
river to A'ancouvor Island. 30x60 cm. Explorations of the Allegheny region 
and Western Indiana, by David Starr Jordan, pp. 97-173; pll. XIII-XV; figs. 
1-13. Suggestions for improving fishing vessels, by J. W. Collins, pp. 175-192; 
pll. XVI-XXVIl. Fishes of Yucatan, by Tarleton H. Bean, pp. 193-206; pll. 
XXVIII-XXIX. Recent methods of hatching fish eggs, by Wm. F. Page, pp. 
207-218; pll. XXX-XXXIV; figs. 1-4. Report on Michigan fishes, by C. H, Boll- 
man, pp. 219-225. Sturgeon Industries of the eastern coast, by John A. Ryder. 
pp. 231-:i28; pll. XXXVII-LIX. Review of Serranidae In the waters of America 
and Europe, by David Starr Jordan and Carl H. Elgenmann, pp. 329-441; pll. 
LX-l^XTX. Transplanting of lobsters to the Pacific coast, by Richard Rath- 
bun, pp. 443-472; pll. LXX, LXXI. Invertebrates of lakes Geneva and Mendota. 
Wis., by S. A. Forbes, pp. 473-494; pll. LXXII-LXXIV. 

Vol. IX, 1889, 510 pp.; 166 pll. Explorations in Colorado and Utah during 
the summer of 1889, by David Starr Jordan, pp. 1-40; pll. I-V. Streams and 
lakes of the Yellowstone National Park, by David Starr Jordan, pp. 41-63; 
111. Vr-XXIT: map of the park 3»jx50 cm. Two species of larval Dlbothria from 
the Yellowstone National Park, by Dr. Edwin Linton, pp. 65-79, 337-361; pll. 
XXIII-XXVII. CXVII-CXIX. Fishes of Missouri and Arkansas, by S. E. 
Mock, pp. 113-141: pi. XLTl. Fishes of Alabama and Tennessee, by Charles R. 
(Jllbert, pp. 143-159; pi. XLIII. Salmon and salmon rivers of Alaska, by Tarle- 
ton II. Bean, pp. 165-208; pll. XLV-LXXIX, including several maps folded In. 
Embr>'ology of the sea bass (Serranus atratus), by Henry V. Wilson, pp. 209- 
277; iHl. LXXXVIII-CVII; 12 figs, in text. Fishing grounds oft west coast of 
Florida, by A. C. Adams and W. C. Kimball, pp. 289-312. pi. CXI; 1 figure in 
text. Giant scallop fishery of Maine, by Hugh M. Smith, pp. 313-335; pll. CXII- 
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CXVl, with map. Physical InveBtigHllons off New England coasC mode lg«9, 
l.y V. 8. F, C. Grampus, by Wm. LIbby, Jr.. pp. S3i-<K»; plL CXXIV-CLVIII. 
Ostor Oshery of ConnecUcut, by J. W. Collins. i>p. m-t97: pU. ClASL-CULyi. 

Vol. X, IBM, 4W pp.; M pll.; 11 figures In text, ObservallotiH on Aauarla 
at CpnlrBl station, pp, l-U; pll. I-IV. Pishing' vt^aaels and boats of the Padttc 
canst, by J. W. Collins, pp. IS-IS; pll. V-XVII. Notea on a coUecUon of fishes 
from the lower Potomac river, by Hugh M. Smith, M, D.: pp. 6S-72: pll. XVIU- 
XX. Flaherlea ot New England States, by J. W. Colllna and HuKb M. 
Smith. tP. T3-1T6, Fisheries of Lake Ontario, by Hufth M, Smith, M, D. : pp. 
177-)M: pll. XXl-I,. Fishes of Iowa, by a. E. Meek. pp. m-3*a. Fishes of 
Kentu<-ky. by Albert J. Woolmsn, pp. 24»-2S2: pi. L.I. Oyster culture In South 
Carolina, by John D. Battle, pp. 301-330: T maps of the coast of South Carolina. 
avera«t>iK 40-T0x«0-TK cm,, folded In. Biology of the oyster grounds of Sotith 
Carolina, by Bsshlonl Dean. pp. 336-3eS; pll. LXII-I.XVI1. Oj-ster culture In 
Franoe, by BBShford Dean. pp. 363-388: pll. LXVIII-UCXVIII; 2 tlsurea In text. 
Ucrphology of lamelubranchlate mollusks. by James Ii. Keltogg. pp. SstMSE; 
pll. Lxxix-xcr\'. 

Vol XI. 1891. Ui> pp.: SS pU. Flsh-culturol Investigations In Montana and 
Wyoming, by Barton W, Evermann. pp. S-TO: pll. I-XXVIL Investigations In 
tt-XM in \m, by Barton W. Everma,nn, pp. 61-90; pll. XXVTII-XXXVI. Flah- 
erlea of the Gulf States, by J. W. Collins and Hugh M. Smith, pp. 83-200. 
Invertebrate fauna of Wyoming and Montana, by S. A, Forbes, pp. xn-S£i: pll, 
XXXVri-XLII, Flsherlea of the Bouth Atlantic states, by Hugh M. Smilh. 
pp. m-S^: pll. X1.1II-I.XXX1V. European methods of oyster culture, by 

Ilashford Dean, pp. 3.'i7-(08: pll. l.XXXV-t..XXXVin, 

Com m I asl oner's Report, Pari XVI, for 1S8S, 15x23 cm., bound In black cloth, 
loot pp.: W> platea and charts: 133 Hgures. Fisheries of the Pacllla coast 
of lh« United Stales, by J. W. Collins, pp. 3-203; pll. t-XtilX. Investigations 
□t tbe steamer Albatross, for the year endins June 30, ISS9. by Z. L. Tanner, 
pp. 3BD-U3: pll. Lf-LiIL Notes on entoxoa. of marine fishes, wilh descriptions of 
new Biwcles, by Edwin Unton, pp. E23-S4Z; pll. I.in-LX; 90 figs. Anatomy or 
ThyeanDCcphalum crlapum Linton, by Edwin Linton, pp. 643-Efift; pll, LXI- 
LXVIl: 43 figs. Review of the Centrarchldae ot North America, by Charles H. 
ifollmau. pp. 657-B7B: pll. L-XVlll-LXXII. Review of the apodal fiahes of 
America and Burope, by D. S. Jordan and B. M. Davia, pp. B8I-B1T; pll. 
LXXIII-LXXX. Chemical composition of food-flshes. by W. D. Alwater, pp. 
BT!M«S; pll, LXXXI-LXXXIX. V. S, Flah Commlaalon In the Centennial 
Exposition ot Cincinnati. 1S8S. by J, W. Collins, pp. 869-8SS; pi. Xa 

Cotnmlasl oner's Report, Part XVII. ISSS-lSDl, 318 pp.: 67 pll. Invesllga- 
IloTis of the Albatross from July 1, IS89, to June 30. IKOO, hy 7,. L, Tanner, 
pp. 107-343; pi. I. Oyater resources and flsherlea of the Pacific Coast, by 
Chafl. H, Townsend, pp. H^Tm; pll. 2-11. Coast nsheries ot Texas, by Charleb 
IT. Blevenaon. pp. 373-120: pll. 12-27. Sparotd fishes of AmeHca and Burope. 
hy David Starr Jordan, pp. 42t.M4; pll. M-K. Entozoa from Yellowstone park, 
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The Fisheries ot New Hampshire, by W. A. WUcox: Dp. 106-112. Part III, 
The Fisheries of Mnasachueetts, by A. Howard Clark; pp. 11B-2S0, Part IV. 
The FlsherioB of Rhode Island, by A. Howard Clark; pp, 283-310. Part V. The 
Coast of Connectlmil and Its FisberleB. by A. Howard Clark; pp. 313-MO. Part 
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Turtle and TBrritpln Fisheries, by Frederick W True; pp. tia-SM. 
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I-X. EntomoloKlst, C. V. Blley, pp. *B9-iBST pll. I-XI. Bureau of AV 
duBiry. D. K. Salmon. Chief, pp. 5SS-6SS: pll. I-IX. ~ 
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Fernow, Chief, pp, 39S-KS: pll. I-VI. Fiber InvestigatlonB, Charles Richard 
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No. 3A. Record of Kxperlmenla with Sorghum In 18S0, by Harvey W. Wiley; 
IIS pp. 

No. an. Experiments with Sugar Beets In IBW. by B. W. WUey; H pp. 

No, 33. Experiments with Sugar Beets In ISHl, by H. W. Wiley; 168 pp. 

No. S4. Record of Experiments with Sorghiun In ISBl, by Harvey W. Wiley! 
Ul pp. 
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KANSAS ACADEMY OF SCIEyvK. 

No, 38. ProcMdlnss ot the Trnth Annual Cnnvcjition o( Ui« AaaoctaUon «il 
OfflQlal Agricultural ClierRlets held at Chit:a«o, Illinois. August M-flt. ISM. 
Edited hy FT. W. WItey. Secretarj- of tbe ABSOCladon: 2B pii. 

No. 10. Record of Experiments with Sorghum In IBSS, W Htrr*y W. Wllejr; 
3S PD. 
Fnltecl StsteH Department of Agriculture — Dlvislan of Entomology. C. V. Rller. 
Entomologist. 
BllllEtinB: No. 21. Reports on the damage by destrucllve loclila USl: M M<- 

No. SS. The more destructive lopUEta of North America &n<) Hexloo. br 
lAWrence Rniner, ISM; W pp. 

No, ». Report od the boll worm of colloD (Hellothis arnilger llulm.). Iiy 
F. W. Mally: 74 pp.: 3 plL 

No. 30. Reports of Observatlong and experiments In the pmcUcol work of 
the division; «S pp. 

No, n. Catalogue of the exhibit of ei^aaomle entomology at ttie 'World'* 
Pair Columbian Exposition, Chicago, 1SS3; 122 pp. 

Na tL Reports of obeervatlons and experiments In the practJc«l work o[ 
the division: so pp. 

Circular No, 2. June, 1891. The Hop riant-louse and the Remedies to be 
used agoJnst tt: 8 pp.: 1 photographic plate; B Dgs. No. 3. An Importaot en- 
emy to fruit trees; 10 pp.; S tips. 

tnscet Life; A periodical bulletin, devoted to the economy ajid liabttB or la- 
sects, especially in their relations to agriculture. Edited by C. V. Riley, 
Entomologist, and L, O. Howard, First Assistant, with the assistance of otiMi 
members of the divlsloDal force. Vol. V, September. 1892. to July. WO. 
no pp. Contuins. among other articles, the following: The po(nl1>Ie &iid 
actual Influence of Irrigation on Insect Injury In New Medleo, hy C H, 
Tyler-Tonnsend, pp. 7S-S1. Notes on the Aegerlldae of central Ohio, n, 
by D. 8. Kelllcolt, pp. S1-S8. The Pear-tree Psylla (Psylla pyrloola), by If. 
V, Sllngerland, pp. 100-10*. 226-2M. Kbubhs Notes, by V. L, Kellogg, pp. ll«-m. 
Notes on plant faunae, by T. D, A, Cockerell, pp, 117-121. The glaasy-«lng«d 
eharp-EhoDter, (HomaJodlsca coagulata Bay), llluglrated. pp. ISO-L&i. Tlie Osage 
orange pyralld (L«xoBtege maiJurae Riley), lllustraled, by Mary G. Murl- 
feldt, pp. 155-16S. Food plants of some Jamaican Cocddiie, hy T. D, A. Cock- 
erell, pp, 15S-I60. 21E-247. "Maxillary Tentacles" of Pronuba. Illustrated, by 
John B. Smith, pp. IGl-lfiS. The potato-tuber moth (LIU soUnella Etofsd.). 
by R. Allan Wight, pp. 163, 1S4. The strawberry weevil (Aiithonomus siKnatna 
Say), lliustrnted, by F. H. Chittenden, pp. IffT-lSS: flgs. lJ-17, Belvoala— ■ study, 
iUuBtrated, by S. W. Willlston. M. D., pp. 23S-210. Observation* On some hy- 
menoplerouB parasites of Coleoptera, by P, H. Chittenden, pp. SI7-2SI. The 
present year's appearances of the Periodical Cicada, pp. !S8-3II0. Further Dotes 
on yucca Insects and yucca pollination, lliustrated, by C. V. RUey, pp. 
300-31U. On the pollination of Tucca whipplel In California, by D. TC. Cixjiill' 
ietl. pp. 311-314. Further notes on the cottontail hot, with thv breeding and 
Iden tin cation of the (ly. by C H. Tyler-Townsend. pp. Iir-120. The sugar- 
beet web-nortn (Loxostege sllcllcalls L.), pp. EJO-XS. Report on a trip tu 
northwest Missouri to Investigate grasshopper Injuries, by Herbert Osbom. 
pp. 3S3-3Z5. The angouroolB grain moth or "By -wetvil" (Geleohla oerealeUa). 
tiy U O. Howard, pp, 325-SS. Descriptions of Noctuidae from tho Death Val- 
ley, lllUBlraled, by J. B. Smith, pp. 328-334. 

Vol, VI, November, 1S93, to September, 1894. 410 pp. Conlalns. unoiw 
other articIeB, the following: Experiments with the hop-louae In Oregon and 
Washington, by Albert Koebele, pp, 12-17, Reports on outbreaks of tlie WTal*m 
cricket and of certain locusts In Idaho, by Robert MUUken, pp. 17-114, The pree- 
ent status of the recent Australian Importations, by D. W. Coqultletl and A. 
Koebele. pp. £4-29. Injurious and other locusts of New Mexico and Arlaona, 
by C H. Tyler-Townsend, pp. 29-32. Fifth annual meeting of the ABSOclalloa 
of Economic Entomologists— presidential address, by S. A. Forbes, pp. GI-7I. 
The distribution of Coccldae, by T. D, A. Cockerell, pp. M-IUI, The economic 
value of paraBltcs and predacious insects, by J. B. Smith, pp, I42-1M. The 
cheese or meat skipper, by Mary B. Murtfeldl, pp. 170-176. Dipterous p<u-a- 
■Itea In their relation to economic entomology, by C, H. Tyler-Townaeod. 
pp. 301-2IM. HymenoptcrouB parasites of the California red scale, illustrated, 
liy L. O, Howard, pp. !27-B6. Entomological memoranda tor 1893, by Uary G. 
Murtfeldt, pp. IGT-2G9, A new and destructive peach-tree scale, 4DI»ap4a la- 
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nnlna Morg, and CU1.). HlustratPil, pp. SSl-^SS. Acorn Insects, prlmarj' and aec- 
ond»ry, by Mary E. Murtrpldt. pp. aS-K4. Bees. llluBtratcd, by C. V. RUey, 
pp. 350-3(i0. The San Jose or pernicious scale (Aspldlotua pemlcIoBui Comat.), 
Illastratcd, pp. 300-363. Completed Hfe-hlBtory of the aogar-beei web-worm 
(Lojtostege •tlctleolii L.), llluHtratefl, "by I.. O, Howard, pp. JSB-373, 

Vol. VII. Noe. 1-3. September to December. 1894. !S0 pp. Contains, anions 
other artldea, the lollowlnR: The cranberry glrdler (CrambuB toplariua 
Zell.), tUuatraled by Samuel H. Scudder. pp. 1-3. Two paraallea of Important 
scale Insects, lUuBlrated, by L. O. Howard, pp. S-S. The buffalo tree-hopper 
(Cereaa bubaluB Fab.), Illustrated, by C. U Marlatt, pp. £-14. Supplementary 
notes on the strawberry weevil, Ka habits and remedies, by F, H. Chitten- 
den, pp. 14-33. Insects injuring dmes at the University of Kansas, by Vernon 
L. KellOK. pp. 11,32. Senses of Insects, llustrated, by C. V. Riley, pp. 83-4L 
A maritime species of Coccidae. by T. D. A. Cockerell. pp. 4I-44. An abnor- 
mal tlser swallow-tall. Illustrated, by L. O. Howard, pp. 44-4T. Sixth annual 
meetins of the AsHoclation of Economic SntomoloKlsts^ A brief account of 
the rise and condlUon of ofBclal economic entomolagy. by L. O. Howard, pp. 
E5-108. I^otes on insecticides, by C. L. Marlatt, pp. UG-1S6. Observations on new 
and old insecticides and their combination with fungicides, by B. T. Galloway, 
pp. IM-IM, Economic entomological work, ajid the wood leopard moth In the 
P&rkB of New Tork city, by E. B. Southwick, pp. 135^139. Work In economic 
Dntomulogy at the University of Kansas for the season of ISEM. illustrated, by 
Francis H, Snow. pp. 140-145. Notes on some discoveries and observations of 
the year In West Virginia, by A. D, Hopkins, pp. tl&-lE3. The eastern occur- 
rences of tiie San Jose scale, by L. O. Howard, pp. 153-163: San Jose scale Itl 
New Jersey, by John B. Smith, pp. 163-168, The pear-tree psylla In Maryland, 
by C. U Marlatt. pp. 175-lSB. Notes from New Mexico, by T. D. A- Cockerell, 
rP' Bn-nz. Damage by the American locust, illustrated, by L.. O. Howard, 
pp. EM-Zao, The hibernation of the chinch bug, by C, L, Marlatt, pp. 2S2-138. 
The maple pseudococcus (Pseudococcus aceris Oeoff). Illustrated, by L.. O. 
Howard, pp. 135-340. A new sawfly Injurious to hollyhocks, by T. D. A. 
Cockerell. pp. 251-254. Scorpions, centipedes, and tarantulas, pp. 2m-Snl. 
United States Department of Agriculture— Fiber Investigations. Charles Blchara 
Dodge. Special Agent In Charge: 

Report No. G. On the uncultivated bast Hbers of the Unlled Stales, including 
the history of previous eiperlnients, elc, by Charles Richard Dodge: B4 pp. 
tJnIled Stales Department of Agriculture— Forestry Division. B. B. Pernow, 
Chief: 

Bulletins: No. S. Preliminary Report an the Use of Metal Track on Rail- 
ways as a Sultslltute for Wooden Ties, by F. E. Russell Tratman. 1BS9. SO pp.; 
6 drawings. 

No, 4. Report on thp SuhstKule of Metal for Wood In Railroad Ties, by R. E. 
Russel Tratman, with « discussion on Practical Economies )n the use of 
Wood (or Railway Purposes, by B. E. Fernow, Clilef of Forestry Division: 
3U pp.:pll. No. 1-30. 
No. T. Forest Influences: I9S pp.: 63 flgs. 
United States Department of Agriculture — Division of Microscopy. Thomas Taylor. 
M. D., Mlcrosooptat ; 

Report of the Mlcroscoplst for Iho year 1893, by Thomas Taylor, M. D. 
From Report of Secretary of Agriculture tor 1993, pp. 281-293; 9 pll. Contains 
4 colored and 2 uncolored pluti-s of three edible and one poisonous mushrooms; 
Also B colored plate showing eight oils acted upon by silver nitrate. 

Food Products.— I. TweWe Edible Mushrooms of the United Stales, with dl- 
recllons for Uielr IdentiUcatlon and their preparation as food, by Thomaa 
T»ylor. M. D. 20 pp. : 1 pi., 1! flgs. 

II. EiKht Edible and Twelve Poisonous Mushrooms of the TTnlted Btntea, 
with directions for the culture and culinary preparation of the edible species, 
by Thomas Taylor, M. D. 34 pp.; B pll. * 

Ilf. Improved Methods of Distinguishing between Pure and PIctlUous 
t-anl. Four Edible Mushrooms of (he United States, by Thomas Taylor, 
M. D. 13 pp.: C pli.. 5 colored lithographs. 
United BlKtes Department of Agriculture— Dli'isi on of Ornithology ami Mam- 
malogy. Dr, C. Hurt Merriam, Chief; 

Bulletin No. 2. Reporl on Bird Migration In the Mlsslsaliipl Valley In the 
years 1"W-S5, by W. W. Cooke: 314 pp.: map. 



KAA'HAS ACADEUl' Vf AT/£.VCt". 

No, 1. Tfie Prairie Ground SqUliTfJs or SpermoplineB 
Valley, under the dlrocUon ot I>r. C. Hart MeniaTn. Chief of DiviBlon, 
Vernon Bnlley, Field Agent. 1S98. 68 pp.; 3 pll.; t raapa. 

Nortli American Fauna. A serial. Ko. E. July 30, 3KBL Results of a Blbll- 
oKicsl Rceotinoiaance ot South>Central Idaho, by Dr. C, Ilarl Merrlam: 1ST 
rp. : 1 pll. U^Eerlptlona of a New Genus of two New Specie! of North Ameri- 
can Mammals, by Dr. C. Hart Meniam: pp. f^-lU: pi. 11. 

No. T. M«y, 1891, The Death Valley Expedition. A Blologlca] Survey ot 
parts of California. Nevada, Arliona, and Utah. SM pp.; 14 pit,; 5 maps. Re- 
porlB on Birds, by A. K. Fisher. M. D.: pp. T-1^ Reptiles and nntrarJilaiis. 
by L.eanara Stejneger: pp. loS-MS. Flahes, by C. V. Riley. S. VT, Wllltslon, 
P. R. Uhler and Lawrence Bruner: pp. 23&-2GS. Molluskc by R. E. C. Sieami; 
pp. 28S-SI: Desert Trees and Shrubs, by O. Hart Merrlam, M. D.^ pp. ae-«U 
Desert Caotuses and Yuccas, by C. Hart Merrlam, M. D.: pp. U5-i^. 

Reports for ISST, by C Hart Merrlam, M. D.; pp. 399-1EG: I rtl For IfflS: 
pp. 2E7-SH: 3 QgH. For 19S9: pp. 2.t7-S7B: 2 photograplilc pll. For ISM: pp. Ot- 
286. For 1891; pp. Xl-ZJl. For ISM; pp. 181-aii): 6 colored pll. 
United States Department of Agriculture— Division of PomoloKy. K. K. Vaa 
Deman. Chief ot Division: 

Bulletins; No, 2. Report on the Adaptation of Russian and othsr fruits to 
the eitreme northern portions of the l!nlled Slates: « pp. 

No. 4. Report on the relative merit of various stocks for the Orange, wllJi 
notes on Mai dl goma and the Mutual Influence of Stock and Scion: 3£ pp. 

Report of the Fomotoglst for 1S9Z, by B. B. Ton Demon; pp. 147-380; 14 llc&o. 
and photo, pll,; S figa. 

Report of the Aaslatant Pomologlst for 1S9S, by Wm. A. Taylor: 386 pp.; • 
colored lithograph plules. 
United States Department of Agriculture— Division of Vegetable Pnthdoicy. B. T. 
Galloway, Chief of Division: 

Botanical Dlvlsloo. Section of Vegetable Patbolog}- BuUetlns; No. 1 
port on the Fungous DlEeoses of the Orape Vine, by Lamson Scrlbner, I 
US pp.; T UthoKrHpli plates. 3 colored; 4 Hgs. 

No. 1. Black Rot (Laeatadla bidwellll). by F. Lamson-Sorlboer and 
Viola; «S pp.; 1 Iltho. nl. 

No, 9. Peach Yellows: A preliminary report, by Rrwln F. Bmllll; X 
77 ntho. pll.. 6 colored: T maps folded In. 

No. 10. Report on the Experiments made In 18SS In the treatment c 
downy mildew and black rot of the grape vine; SS pp.: 2 pll. 

Division o( Vegetable Pathology, Bulletins; No. 2. The Call: 
ease. A preliminary report of Investigations, by Newion B. Pierce, ■ 
agent; 21fi pp.; 25 pi!.; 7 colored lithographs; 1 chart. 

No. i. Report of the Experiments made In ISSI In tile treatment 
diseases, by B. T. Galloway; TE pp.: B pll.. 5 diagrams. 

No. 4. Kxperimenis with Fertilisers for the prevention and cure oJ 
yallows, 1889-112, by Erwln F. Smith, Special Agent; IBS pp.; 21 pU,, 

No. S. The Polllnstlon of Pear Flowers, by Merton B. Walte. Special / 
IS Pll., including G outllneH. T half tones; i figs. 

No. 7. The Effect of Spraying with fungicides on the growth of ii 
stock, l>v B. T. Qolloway: a pp.: 17 ngs. 

Fermera' Bulletin No. 4. Fungous DiseaseH of the grape and their t 
ment. by B. T. Galloway; 12 pp. 

No, G. Treatment of smuts of oals and wheat: S pp. 

No. T, Spraying Fruits tor Insect pests and fungouH dlseaaas, wltl) ti 
latton to public health: 20 pp. 

Circulars: No. 6. Treatment of Black Rot of the Orape; 4 v 
Orape vine diseases; 4 p. No. 8. Experiments In the treatment of p. . 
• blight and the apple powdery mildew; 10 p. No. 10, Treatmcnl of I 
stock for leaf-blight and.pawdery mildew, by B. T. Qallowar; S p.; ! 

Journal of Mycology, a quarterly bulletin, by B. T. Oalloway. Chief <t 
Division, Vol. V. No. 4. December, ISSS; pp. 179-250. 

Vol. VI. No. 2, September. 18»0; pp. 4!-Sa. No, 3. January, 
pll. IV-Vl, 
T'nited Stales Department of Agrl culture— Weather Bureau. Mark W. E 
Chief of Bureau; 
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Bull*lln No, IS, Temperatures Injurloui to Pood Products In ■Iora«'e and 1 
during Iramiporl anion, with mMhoila of protei^tlOD, by II. ¥i. WlUlamgi So iip. I 

Clrculiu- uf Information. Prottctlon from Lightning, by Alexojider McAdle: ■ 
23 pp.: 11 fign,, T colored. 

Monllilr Weather Review, £lx2ft cm., b; Prof. Clevelanil A 
unry. ISM: W. pp.: 6 maps. February. ISM: 4T-98 pp.; T mapa, Mnrtih, isei: | 
pp. BS-IH: T pll. May, IRM; pp. I»-23t: 4 maps, June. ISM; pp, 235-S7Z; 4 mapi 
July. IBM: pp. 2TM10: 4 maps. AugTiat, 1894; pp, 3ll-»40; 5 Tnapa. Seplembei 
UM; pp. 1S1-3S2: 4 mape; 2 charts folded In. October, ISM: PP, 392-419; 4 mapi 
i charts vith corrN^tlons and addition!!. 

Report of the Chief of the Weather Bureau, 18»1-'M. 24i29 cm,, bound 1 
black cloth; SIX pp.: 4 pll.. 2J figures. 

For 1S93. by Mark W, Harrington; 122 pp.. 4 plates of drawings. 
United States Department of the Interior-Census OIBce: 

Atlas of sixteen maps, 60x92 cm,, occorapanylng Keport on Fore«t Tress of 'J 
North America, by Prof. C. S. Sargent, special agent, showing dlstrlbutior 
trees throughout North America. 
United States Deparlmejit of the Interior— U, S. Geographical and Qeolofilcal | 
Survey of the Rocky Mountain Region, J. W. Powell In charge; 

Contributions to North American Rthnology. !4iS9 cm., bound In bro' 
cloth, vignette. Vol. IX, Dakota Grammar. Texts, and Ethnogmphy, 
Btepheii Return Rlugs. Edited by James Owen Dorsey, 271 pp. Part I. Oram- a 
msr, pp. 1-TS; Part 11. Texts, pp. SUBZ; Part III. i 

the Imerior-U. 8. Geological Survey. Chas. D. 1 

Eleventh Annual Report. ISSHW, Part 1— Geology. Report of the Dlreclora 1 
and Administrative Reports, pp. \-m. pll. I-LXI. The Natural Gas Field of J 
Indiana, by Arthur John Phlnney. pp, BlT-741. I map; pll, LXI-LXVI; i 
pockets. 

Part II— IrrigHtion. Hydrography, pp. 
Ill«, pp, 111-200, pll. LXXV-XC\n. The 
pp, 293-34S, 

Twelfth Annual Report. IMO-l, Part I— Geology, Report ot the Director I 
' and Administrative Reports, pp. 1-34E. pll. 1-XXXI, The Tjifayelte Forma- ] 
Uon, by W. J. McOee. pp, 35»-S21. pll. XXXII-XXXVII, The North American | 
Continent During Cambrian Time, by Charles D, Walcott. pp. ES-SOT. pll. 
XXXVllI-XLV, The Eruptive Rooks of Electric Park and Sepulcher Moun- 1 
KUn, TeJlowstone and National Park, by Joseph PaJtaon Iddlngs, pp, Sn-6»a, i 
pU. XXXIX-LlIt, dg. l-SO; 6 maps In pockets. 

Part II— Irrigation, Report upon the location and survey of reservoir sltea 
diirina the fiscal year ending June 30. 1S91, by A. H. Thompson, pp. 1-689, pD, ' 
UV-CXLVI, Hgs, Sl-370, 

Thirteenth Annual Report, 1891-2, Part I~Report ot Director, pp, 1-S5, Ad- 
ministrative Reports, pp, 89-240, 2 large maps In pocket. 

Part 11— Geology. Second Expedition to Mount St. Ellas, by Israel Cook 
Russell, pp. 7-91, pll, I-XXI, The Geological History of Harbors, by Nathaniel 
Southgate Shaler, pp, ST-Kie, p!l. XXII-XLVI. The Mechanics ot Appalachian 
Structure, by Bailey WlUis. pp. Z17-3T4. pll. XL.VII-LXXin. The Average Ele- 
n of the United Stales, by Henry Gannett, pp. 284-at9. pll. LXXIV-XOVIt. 
e Rensselaer Grit Plateau In New York, by T. Nelson Dale, pp, t!iT-JM, pil. 
X?Vin-CI. The American Tertiary Aphidae, by Samuel Hubbard Boudder, pp. 
I7-S5B, pil. CII-CVII, dg. 1-il, 1 map In fWcket. 

~ t III— Irrigation, Water Supply for Irrigation, by F. H. Newell, pp. T-92, 
I. CVm-CX, American Irrigation Engineering, by Herbert M, Wilson, pp. 
■UC, pll, CXI-CXLVII. Kngtneerlng Results of Irrigation Survey, by Her- 
" " " . _.. 3E7-4a6, pll, CXL.Vni-CLXXXIlI. Report on Sites of 
' the Arkansas river. Colorado, by A. H. Thompson, pp. 131-435. Report on Lo- 
n and Survey of Observation of Reservoir Sites during the flscal year end- 
ing June 30, 1892, by A. H. Thompaon, pp. 451-477, pll, CI,XXXIII-CI,X*XIV. 
Figs. i2-Ii>a. 2 maps in pocket. I 

Bulletins; No. 97, The Mesoiolc Echlnodermata of the U. S,, by WlUlaHi 
lock Clark, 1S98. 2D7pp,:E0pl, 

Flora of the Outlying Carboniferous Basins ot Southwestern Missouri, 
7D&v]dWhite. 1893. 139 pp.: 5 pt, 
n. Record of North American Geology (or 1B9I, by Nelson Horatio Darton. 

s pp. 
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100. BIoErophy and Indes ot the PubllcotlonB of the U 
iSTO-lSII)!, hy Fhlllp CrevelliiB Warnan. IS93. 495 pp. 

lul. Insect Fauna, of tbe Rhode Island Coal Field, 
Scudder. ISSS. ZTpp. :IpU. 

102. A CatalOKue and Biography o( North America Meaoaolc Invertebrata. 
by Cortifilus Breckinridge Boyle. lS9i SIS pp. 

IDS. High Temperature Work In IgneoUB Fusion and EbulUllon. chiefly In 
relation to pressure, by Carl Barus. 1S93, ST pp.: 9 pi., Z folded In. 

IM, GlaulatloD of the Tellowstone Valley north of tbe Park, by Walter 
Harvey Weed. 1883. « pp.; 4 pl. 

105. The Laramie and the overlying Llvlngelon Formation In Montana, by 
Walter Harvey Weed, with Report of Flora, by Frank Hall Knowlton. 189t._ 
SG pp.; 6 pi.: one three-page colored map, folded 

108. The Colorado Formation and its Invertebrate Fauna, by T. W. Stajid 
ISta. 3SS PD.; 45 pl. 

loT. Tbe Trap Dikes of the I>ake Cbamplaln Region, by James Furman 
and Vernon Freeman Marsters. 1893. 62 pp.; i pl, 

108. A GeolDttlcal Beconnolsaace In Central Washln^K 
Russell. 1«»3. IM pp.; 12 pU. 

109. The Eruptive and Sedimentary Rocka on Plfreon Point, Mlnnecoto. 
their rontact phenomena, by William Shirley Bayley. 1S9S. 121 pp.; lit pl.; 

110. The Paleosolc Section Ul the vicinity of Three Porks. Montana, 
Albert Charles Peale. IS9S. £S pp.; B pl.; two two-paged colored maps. 

111. Geology of the Big Stone Gap coal field of Virginia and Kentucky. 
MarluH R. CampbclL IMSS. 106 pp.; S pl.; two large maps folded In. 

US. Earthquakes in California in 1S32. by Charles D. Perrlne. ISSB. 57 pp. 

113. A Report of the Work done In the Division of Chemistry during tbe 
flHcal years 1891-'92 and 1S93-'M. F. W. Clarke, chief chemist. 189J. IIB pp. 

IH. Earthquakes In California In 1893. by Charles D. Perrtne. ISM. a pp. 

lis. A Geographic Dictionary of Rhode Island, by Henry Gannett- 18M. 
31pp. 

tlE. A Geographic Dictionary of Massachuaetla, by Henr; Gannett. lEM: 
12fl pp. 

IIT. A Geographic Dictionary of Connecticut, by Henry Gannett 18M. tl pp. 

Mineral Reaources o( the United States, bound In black cloth. For UK, 
by David T. Day; 790 pp. 

For 1891. by David T. Day; 609 pp. 

For 1S9I, by David T. Day; 833 pp. 

For 1S93, by David T. Day; 7W pp. 

Monographa. 34x29 cm,, bound In black clott). Vol. XXL Tertiary Rliyii- 
chophorous Coleoptera of the United Slates, by Samuel Hubbard Bcudd«r. 




189J; 1 



iSpU. 



Vol, XXII. A Manual of the Topographic Methods, by Henry Gannett, chief 
topographer. 1S9I; 300 pp.; IS pll.; large map folded In pockeL 

Topographical maps of portions of Kansas, 40x50 cm., covering one-hatf 
degree each in latitude and longitude, with contour lines ID to GO feet apart 
In elevation. Six sets, embracing the following sheets, topographically a r- 
ranged: Hiawatha. Seneca, Marysville, Oskaloosa, Topeka, Wamego, Juoctli 

City. Clay Center, Lawrence. Burllngame. Eakridge, Parker 

Garnett, Burlington, Emporia. Cottonwood Fells. Newton, Hutchinson, l^foa 
Great Bend. Lamed. Ncas City. lola, Fredonlo, Eureka, Eldorado, WIcfal()| 
Cheney, Kingman. Pratt. Kinsley, SpearevUie, Parsons. Independen 
Burden, Wellington, Caldwell, Anthony, and Medicine Lodge. 

Same sheets alphabet ioally arranged: Abilene, Anthony. Burdoi 
game. Ilurltnglon. Caldwell. Cheney, Clay Center, Cottonwood Falls. 
Emporia. Eskridge. Eureka, Fredonla. Gsmett. Great Bend. Hlawatba, Hut< 
Inson, Independence, lola, Junction City. Kingman, Kinsley, Lamed, I 
rence. Lyons, Marysville, Medicine Lodge, Ness City. Kewton, OakalM 
Porkeivllle. Parsons, Pratt, SeiJao, SpearevUie. Topeka, Wanego, 
llngton. and Wichita. 

Also one each of the following sheets of the survey of Kansas; Atchlsott^ 
Coldwaler. Colamhua, Concordia, Dodge. Fort Scott, KansBs City (mDUntefl 
on linen), Meade, Minneapolis, Mound City, Olathe. and Sallna. 

AlBO one each of the following sheets of the topographical aun-ey I: 
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rado: Vtlaa. Albany, Twi 
I.BB AnlRiHS, Nepi^sta. Pi 
Big Spiinsi. and L.lmon. 
United SlBtea Navy Department— U. S. Naval Observatory: 

Report of the Superlnteodent of the V. B. N. Obaervatory for the year end- 
tng June W. 1G33, Captain P. V. McNair. Superintendent. 13 pp. 

The American Kphcmerls and Nautical Almanac for 18M. lSx27 cm., bound 
, tn blue cloth. Blmon Newcomb, Pro feasor U. 3. Navy. SuperlntendenL 
G3S pp.: J eclipEe mapa. 

For 1891, as pp.: : eclipse maps, 

For 1SS2, 521 pp.; 2 ccllpBe mapa. 

For 188), E3 pp. : I ecllpae maps. 

For ISM, Bi£ pp. : S eclipse maps. 

For tm. £32 pp. ; 2 eclipse maps. 

For IXK, S34 pp, ; 2 ecllpae maps. 

Wuhlnsion Observations. £&i20 cm., bound in sreen cloth. Observatlona 
maJe during the year 3SS5 at tile Unllcd Slates Naval Observatory, with three 
appendices. Commodore George R, Belknap, U. S. N., Superintendent. 1S9L 
Actronorolcal Observations In US6: pp. zxlll-cv. Otwervatlona and Results; 
pp. 3-29S. Appendix I. The International Astrophotograplitc Congress and 
a viBit 10 certain Ehiropean Observatories and other Institutions, by Albert 
a. Wtnterhalter; pp. 1-S64: 19 half-tone and other full-page engravings; numsr- 
OBS wood cuts. Appendix II. Batum and Its Rtng.1S7G-18e9. by Aflaph Kali; pp. 
]~II; I lltho plates. Appendix III. The Solar Parallax and Its related con- 
stants, tnoludlng the figure and density of the Earth, by WllUam HarkneBa; 
pp. J-m. Volume contains a total of 9S8 pp. 

Obaervatlons made during the year ISSS at the United States IS 
tory, with one appendix. Commander Allan D. Brown. U. S. N. 
CdL Igsa. Astronomical Observations In ISSC; pp. xxvll-xcli. 
and Results; pp. 3-221. Appendix I. Magnetic observations at Ihe United 
Slates Novsi Observatory. 18S8 and ISgft, by J. A. HoogewertT; pp. I-lOtt; platea 
I to X'lV. Volume contains a total of 428 pp. 

Observations made during the year 1SS9 at the United States Naval Observa- 
tory, with one appendix. Captain Robert L. Phythlap, V. B. N., Superintend- 
ent. ifSi. Report of the Superintendent; pp. v-xix. Transit Circle; pp. ulll- 
Ull. Mijrldlun Transit and Equatorlals: pp. Iv-llx. Aslronomlcal Observations 
and Reductions; pp. 1-EL Results of Aslronomlcal Observations; pp. 03-111. 
Ueleorologlcal Observations and Results; pp. I-ST. Appendix I. Magnetla 
Observations for 1)>92, by S. J. Brown; pp. 1-T3. Volume contains a total ot 

■United states Treasury Depai 

Report of the Super! n I 



— U. S. Cos 



Lnd Geodetic 



ey. T. C. Men- 



indent for the year ending June, 187S. ISSl. 23x29 cm.. 
Pp. 330; IS maps and charts folded In. Contains 
besides the report Of the superintendent. Appendix No. 0. ObservatlonB made 
at Summit Station. Calif., of the transit of Mercury, May. L^S; pp. Bl-dT; pIL 
!T, U. No. 7. Observations of the transit of Mercury. May 8, made at Waah- 
Ington, V. C; pp. SS-9I. No. 8. Adjustment ot the primary Iriangulatlon be- 
tween the Kent Island and the' Atlantic base-lines; pp. 92-1X0. No. 9. On Uie 
Physical Survey ol the Delaware river In front of Philadelphia; pp. 171-267; 
pi. ffl-32. No. 10. Meteorological Researches, by William Ferrel. Pari n, 
Theory of cyclones, tornadoes and waterspouts; pp. 174-2B7; pll. 33-38. No. 
n. Discussion of Tides In Penobscot bay. Me., by William Ferrel; pp. 3$S- 
m; pt. St. 

Report for Ihe year ending June, IS79. 1881. Pp. 210; IG pll.; 32 maps 
(olded In. Contains besides the report of the superintendent. Appendix No. 
& Dredging Operations In the Caribbean Sea- A letter from Professor Alex- 
ander Agassis to the Superintendent: pp. !IS-102, with two maps. No. 8. Com- 
PM-laon of Local Deflections ot the Plumb-line, by C. A. Schott, assistant Coast 
and Geodetic Survey; pp. Ill)-123: pi. 3(i. No. ». On the secular change ot Mag- 
ueUc Declination In the United States and foreign stations, by Charles A. 
Bohott; pp. 1^4-174; pll. 3T-39, No. 10, Physical Hydrography of the Gulf of 
Hslnr. by Henry Mitchell; pp, 175-lBO; pll. 10, IL No. 11. Report on the prep- 
aration of Slandard Topographical Drawings, by Edwin Hergesbelmer; p. 
UI; pll. 42-49. 



mp 



KANSAS ACADEMY OF SCIENCE. 



^ 



Rpport for (he year ending Junt, 1(80. lHlfl. Pp. U4; 84 pll.: S map* 
loldtH] In. Contains besld^B the report ol tbe superlnteDdent, Appendix Ko. 
12. Report on the Blue Clay of the Mississippi river, by Oeore^ LJttle, Ph. D.; 
pp. 145-171; pi. *S. No. 14. On the Determination of time. loneltude, iBtltnde. 
and asltnuth. by CharleB A. 8cliolt. AsBistoot: pp. m-3g6; pll. GZ-T2. No. IB. 
Rtiliorl on the Currents and temperalureB of Bering Sea and tbe adjacent 
waters, by Wm. H. DaU, Assistant: pp. 397-HO: pIL SO. SI. No. IS. An attempt 
to B<rive the problem of the first lanains place o( Columbus In the New ^orid, 
hy Cspl. G. V. Fox, asitstaal Bccretary of the navy; pp. SIT-Hl; pi. S3, No. 
19. An Inquiry into the variation of the rompass off the Bahama Islands at 
the lime of the Landlsll of Columlius In 1492, by Charles A. Scholt, Aaalstant; 
pp. 4LM17; pi. B4. 

Rfporl for the year ending June, ISSl. 103. Tp. 4K: pll. 33-«3: 32 maps 
folded In. ConlHlna besides the report ot the superintend en I. Appendix Noa. 
S. S. Terroatrial MaGnetlam. — Directions for masnetlc observations with 
portahle Instruments, and collection of results for declination, dip. and Id> 
tensity, by C. A. Scholt, Assistant: pp. IX-SH: pIL StSl. No. PL MetcoroloKio 
Researches. Part III— Theory of barometric hypsometry and reduction of the 
barometer at sea-level, by William Ferrel; pp. S26-3BS; pi. S. No. IL ThB 
Re|>on on the Oyster Beds ot the James River, Virginia, and of Tancler and 
Pornmoke Sounds. Maryland and VlrRlnia, by Lieut. Francia Wlnsloir, U. 
S. N. ASBOClntlon. C. and O. S.; pp. 2fiS-3S3; pll. 39-«J. No. IK. On the Dedac- 
tlon of the Elllptli-Ity of the Earth from Pendulum Experiments, by C. a 
Pflrce. Assistants pp. J42-4S6. 

Report for Ihe year ending June. 1SS2. 1)«3. Pp. SW: pll SI-IS; tS map*. 
Contains besides the report ot the superintendent. Appendix No. U. Results 
of the Trans com inental Line of Beodeslo spirit leveling near Ihe parallel of 
36 degrees, executed by Andrew Braid, Assistant. Part 1— From Sandy Hook, 
N. J., to St. Louis, Mo., C. A. Scbott, Assistant: pp. 309 and ElT-ffiS; pll. S-SI. 
No. 12. Secular ^'artatlon of the Uagnetic DeclinaUon In the United States 
and foreign stations, by C. A, Scholt, Assistant: pp. S7I-32S; pll. S7-40. No. It. 
Records and lte«ults of magnetic obscrvBtlons made at the charcre of th* 
"Bache Fund" of the National Academy of Stlences, laTl-lSTS. hy J. E HU- 
gard, Superintendent: pp. S29-426. No. 17. Discussion of the Tides of tbe Pu- 
rine Coast of the United States, by Wllilam Ferrel: pp. tJI-tSO: pll. 4S-47. No. 
21. A new reduction of La CalUe's oliservatlons of fundamental Bt«rB In Ui« 
southern heai'ens, 171»-1T5T, by C, R. Powalky. Ph. D.; pp. 4ffl-»S. No. B, 
Report ota conference on gravity determinations: pp. 503-516. 

Report for the year ending June. 1SS3. 1884. Pp. EM: pll. Sti-gO: 24 map* 
folded In. Contains besides the report of the auperlntendetit, Appeodll No. 
11. Results for Ihe length of the primary base-line In Tolo County, Calltomla. 
Measured in ISSl by tbe party of George Davidson, Assistant. ComputaUon 
and discussion of results by Charles A. Schott. Assistant; pp. ?7]-!SS: pi, n. 
No, 12, Results of observations (or atmospheric refraction on the Itne Mount 
Diablo to Martinez, Cal.. In connection with hypsometric measures by spirit- 
level, the vertical circle, and the barometer, made In March and April. IMO. 
by George Davidson. Assistant. Discussion by Charles A. Schott. Assistant: 
pp. ZSS.321; pi. 33. No. 13. Discussion of Magnetic ObservaUons at the Vnlted 
SIuti'B polar BlBtion Bt Ooglaamle. Alaahs. by C, A. Scholt, Aaslsutnt: pp. 
3^-365: pi. 34. No. IS. Mean places of 1Z7B time and clrcumpolar slars for 
epoch IBSB.O, iiy Qeorge Davidson, Aaslstant: pp. 383-471 

Report tor Ihe year ending June. 1SS4. ZSS5. Pp. ESQ: pll. 3D-ffi: 1) map* 
folded In. Contains besides the report of the Superintendent, Appendix NOi 
S. Tables for Ihe projection of maps, based on a polyconic development or tbe 
Clarke spheroid, and computed from the eiustor to the pole; pp. US-3EL No. 
T. Formulae and Factors for the computation of latitudes, lonxlludss. Mid 
azimuths (third edition): pp. 323-37E. No, 12. Physical Hydrography of D^a- 
wsre river and Ray. Comparison of recent nith former surveys, by R. L. 
Marlndln. Aaslstant; pp. 431-434: pll. 13, 33. No, 13. (leritogy of llie sea im;- 
lom In Ihe approaches to New York Bay, by A. LlndenkolJ: |>p. 4S^X<; pL M. 
No. 14. Determinations of Gravity with the Kater pendulums, by KdwlD SmlDl, 
Assistant; pp. V9-r^. No. 17. Description of a relief model of the dapihs ot 
the sea In the Bay of North America and the Gulf of Sleiico, by J. B. Hll-^ 
gard. Superintendent: pp. 819-S21: pi. !S. 

Jteport tor the year Mfflng Jtoe, iJgL M» Pp^ Wt; plkjfeiJtJft^i^^B 
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folded In, Contain! tieald^a the report of tht^ superintendent. Appendix No. S. 
The GoOffraphical Distribution and secular variation oC the magnetic dip 
and Intensity In the United States, by Charle* A, Boliotl, AssJatant; pp. 
13a-X!t: ptl. B-3*. No. S. GeograpMcal Poalliona oC Trisonometrleal polntB In 
the statM of MafsachuBetts and Bhode Island, determined by Che United 
Slates Coast and Geodetic Survey between the yeare 1835 and 1885, Includlnn 
those detemilned by the Borden Survey .In the years ISSZ to 1£S8, by Charles A. 
Behott. ABBlstanl; pp. 111-167: pit. 2G. ZS. No. 10. On Gef>detlc ReconnBlsaance, 
by Cbarlea O. Boiitelle. AsslsUnt; pp. 1(B-1S1; pll. SI. 2S. No. 13. On the Har- 
monic Analysis of the tides at Governor's Islund, New Tork Harbor, by WU- 
liatn Ferrel; pp. 18S-4S3; pi. 35, 

Report (or the year ending June, 1868. IBST. Pp. 476; pll, lS-39; 17 maps 
folded In. Contains besides the report of the superintendent. Appendix No. 7. 
An eiomlDntlon of aoraa of the early voyages o( discovery and exjaorallon on 
the northwest coast of America from 1(39-1^, by Prof. George Davidson; 
pp. 155-253; pi. IS, No. 9. Report of tihangrs In the shore-line and beaches of 
Martha's Vineyard, as derived from oornparlaon of recMit with former sut- 
Tcys, by Henry L. Whltlne. AasiBtanl: pp. 313-336; pi. Zl. No. 10. A report On 
the Delta of the Delaware, by Henry Mitt-hell, AsslHtant; pp, an-S»; pL SS. 
No. II. A report of Gulf Stream explorations: Observations of curreata. 
]Bg«, by Ueut. J. E. PlllBbur>-. U. B. N., AsslBtHiX; pp. 281-2D0; pll. 23-18. No. 12. 
The secular variation of the magnetic decllhHtion In the United States and for- 
eign stations (siith edition— greatly enlarged), by Charles A. Scholt; pp. 231- 
4UT; pll. 2t-J3. No. 13. On the circulation of the sea through New York Harbor, 
by Henn' Mltohell. Assistant: pp. 40M33; pll. 35-39. 

Report (or the year ending June, las!. \ssa. Pp. SSZ: pll. 31-18; 30 
maps folded in. Contains besides the report of the superintendent. Appendix 
No. T. Fluctuations in the level of Ldke Champlaln and average height Of 
il« sui-(acc above the sea, by Charles A. Behott, Assistant: pp. lac-lTI; pi. 33, 
No. a. Gulf-stream explorations: Observations of Currents, VISl, by Ueut. J, E. 
Plllshury, U. 8. N., AsslHtant: pp. 17J-1SI: pll. -U-O. No. 1«. The mogneUo 
work of the Greeley Arctic Kxpcdltlon, by Charles A. Scholt, Assistant; pp. 
207-110. No. 15. Report on the results of the physical surveys of New York 
Harbor, by Henry Mitchell, AsBlstant: pp. S01-3I1: pit, M-19. No. It, A Bib- 
liography of Geodesy, by J. Howard Gore; pp. 313-512. 

Report for the year ending June, 1883. 183». Pp. 684; pll. 13-60; IS m&ps 
folded in. Contains beside the report of the superintendent, AppendUt No. e. 
Part I.— The value of Che "Arcano del Mare" with I'eference to our knowl- 
edge of the magnetic dedlnatlon in the earlier part of the 17th century, by 
Charles A. Schott, Assistant; pp. 167-170. Part II.— Hlalorieal review of the 
work of the Coast and Geodetic Survey In connection with terrestrial mag- 
netism; pp. lTl-176: pll. IS, 30. No. 7. The aeoulor variation o( the mastwUo 
declination In the United Stales and foreign acatlons (seventh edition), by 
Charles A. Schott; pp. 177-313; pll. 21-25. Nob. 10-13. HelBhts from spirtt- 
levcling of precision between points in the south; pp. 109-164. No. 13. Differ- 
ential method of computing the apparent places ol stars far determinations et 
latitude, by E. D. Preston. ABsistanl; pp. 406-470. No, 14. Determinations of 
latitude and gravity for Che Hawaiian Government, by E, D. Preston: pp. 
471-333: pU. 38-60. 

Report for Lho year ending June, 1S69. IBM, Pp, 53fi; pll. 19-50; IS maps 
folded in. Contains besides the report of the aupi-rintendent. Appendix No. 9. 
The relation between the metric slojidards of length of the United States 
Coast and Geodetic Survey and the United Stales Lake Survey, by C. A. 
Schott and O. H. Tittmann: pp. 17S-197: pl. IB. No. 7. The need of a re- 
Rieaeurement of the Peruvian arc, by Erasmus D, Preston, Assistant; pp. 
ISO-MS. No. 10. Report on the measurement of the Los Angeles bajse line, 
IrfjB Angeles and Orange counties, Cal,. by George Davidson. Asalstant: pp. 
Z17-33I: pll. 20-21. No. 11. The Distribution of the magnetic decUnatton in the 
United States for the epoch 1890. by Charles A. Schott, AsBlslant; pp, 333-403; 
pll, 34-27. No, K. Gulf Stream Explorations: Observaiions of currents in 
USgand ISSS, by Lieut. J. E. Pillsbury. Assistant; pp. 467-477: pU. 31-50, 

Report (or the year ending June, ISBO, 18B1. Pp. 810; pll. SI-71; » maps 
firided tn. Contains besides the report of the euperlnlemlent. Appendix Nos. 
Di 8. Results of the observations made at the U. S. Coast and Geodetic Survey 
Magnetic Observatory between the years 1«8Z and 1SS9, Part I.— Results tn t 





atisolule measures of the <II 
force, by Charles A. Schott. 
dUfprentla) measureB of the niRfmetlc 
The Gulf Stream: Method* of 
TJsiit. John E. PlllBhurv. \^. S. N.. 
nistorici 



Llensrty of the earth's masnelli: 

llW-341, Part 11— Reeulls of the 

pp. 3I3-IB7: pU. O-M. No, 10. 

ami results of Ihe research, hr 

ii: pp. OT-iran: pii. sci-M. ' No. 18. 

E Of the Ignited Stales weltihts and measures, by O. H. Tlll- 
mann. AsHlstanl: pp. 7SK-T5S, pi. 88. No. 1«. Notes on an orlRliial ManuBcrlpt 
Chart of Serine's expedllloD of ITaS-lTSO. by Wnilatn Hesley Datl; pp. Tra-TTt: 
pll. S9. 70. 

Report for the year ending June 20. 18S1, Part IT. lExSS eta., bound la 
tilaoh cloth; 7K pp.: 3S pll.; t maps folded In. Appendix No. 1. Appraxlmata 
times of culminations, and of the aslmtiths at elongation of Polaris for the 
YfaTS between ISd? and 1910: pp. 7-13. No. S. On Ihe detecinlnBllon of ■« 
azimuth from mlFromrtrlc ohservallonB of a elose eirrumpnlar star near 
elong'stlon by tnesns ot a meridian transit, etc.: pp. 1B-I9. No. 3. The sec- 
ular variation and annual chanite of the magnetir force at stations oeoupled 
hy E .D. Preston, assistant. In riy-ncrlloT} with the U, S. Kcllpse Hipe~3ltlan 
to the west coaat of Africa, 1889-1890, In charge of Prof. D, P. Todd: pp. B-S» 
No. 1. Results of ohservatlona recorded at Ihe V- B. Coast and Q^odetic 
Survey Xfasmctic OhBprvalorj-, I-os AnReles. Cb1.,IS!;-ISH». Part IIT —Re- 
sults of the dtltereiiHal measures of the horitontal Intensity flO fllu at rations): 
pp. n-2er. No, lO. On Ihe ohservattonH of rurrents with Ihe dlreetlon cur- 
rent meter In the Straits of Florida and the Gulf of Mexico: pp. S43-X4; 9 
Illustrations. No. 13. On observations for various latitudes made nror Hoco- 
liilu, Oahu, H. T., and on determinations of Bravlty and Ihe Tnaimtt 



. itf-iK. No. 
Alaaka, with determlnai 
an-. 1 colored map. No. 
pendulums of the C. & 
D. C, etc.: pp, 50S-6W: 1 

For the Hscal year ending Jui 
pp,; E half tone pll.: S maps: 
.On the varlatloi 



pedlllon to the Mulr Olorler, 
if latitude and the maenetlc elements: pp. 187- 
le terminations of gravity with the half-SBCond 
on the PbcIHc coast. In Alaska. Wishlncton, 
.ifiir". 

30, IFW. Same size and stylw, Part IT; BBl 

■hart; U fla-B, and Illustrations Appendix. 

~ kvllle, Md., from observations 



made In 1S91 and 1892; pp. 1-51: 2 pU.; 2 fl(ts. No. 2. On the variation of lati- 
tude at Walklhl, near Honolulu, Hawnltan Islands, from obserVBttons made In 
lS3lBnd1»«; pp. SS-lM: fllustratlonsS-n. Nos. 3 and *. On the reaulti of spirit 
levdin«r of precision between Okolona. Miss., and Odin, III. and other points 
In the Rulf states: pp. ISl-224. with map. No. 6. On the changea In Ihe oceaD 
shore lines of Nantucket Island, MassachusettB : pp. iti-SSi; 8 pll. and Illus- 
trations. Reaults of observations recorded at the U, 9. Coait and Oeod»tlo 
Survey Magnetic Observatory. Los Angelea, Cal . 18K-1S89, Pari IV.— Resulls 
of the differential measures of the verllcBl fori-p cnmnonpnt, and of ihe varl- 
nllons of dtp and of total force: pp. !SS-337. No. 8. On the measurement of th« 
Hollon base, Holton. Ind.. and the St. Albans base, Kanawha county. 'V. Ta.: 
pp. 839-508: S clL; I maps. 

ILLINOIS. 
CHAMPAIGN.— I lllnola Slate Lahoraton- of Natural Mlslor^-; S. A. Porbe«, IM- 

Btennial Report of the Director, lfi91-3; 8 pp. 

Bullellns. Index to Vol. 1. 9T dp- 

Vol. III. Article Xn'.-Blblloeraphlcal and Synonymkal Catalogue of the 
described Membracldae of North America, by F, W. CodlnK. M, D.. pp, S9I-<a. 
Natural History Survey of niinola, 8. A. Forbes. Dlrej-tor; 

The Ornithology of nilnola, ISxW cm . bound In green cloth. Vol. I, part I, 
Descrtiitlve Catalogue, by Rolierl RiJgway. pp. 7-60n: 10 iilnles of drawlt^ 
photographic plates XXI-XXXIl. 
B. A. Forbes, Stale Entomologist: 

Third Annual Report on the Noxious Insects of Illinois, by Wllllei 
M. D., pp. IfiT-MI and 1-37; B dia. 

Fifteenth Report, Fourth Report of S. A. Forbes, 1SS5-S, 10! pp.; t rtga. 

Sixteenth Report, Fifth Report of 9. A. Forbes. 1817-11, pp, I-10I: pll. I-VI; ' 
G diagrams. Appendix. Contribution of an Economic Bibliography at the 
Chance Bug, 1TS5-I8S8. pp. E-132. 

h Report. Sixth Report of B. A. FnT'b''S. Is-W-Wi. 
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pIL I-IV. Appendli, An Analytleal List of the EiHomoIOKtCBl Writings ot 
WllilBin LrQaron. Pp. 7-3fi. 
CHlCAGO.-ChlcaK0 Acaaemr of Sciences: 

BitUetlDB, Vol. I. No. ]. Glacial markings Ot unusual forms In Die Lau- 
renlifin Hills, by Edmund Andrews, M. D. 9 pp. 

No. t. Observations on fluvlBtlle deposits In Peorta Lake, Illinois, liy Rev, 
Joseplt D. Wilson. Pp. 10-21. 

No. a. Usl of Balractila and Reptllla of Illinois, by N. S. Davis. Jr.. and 
P. U. Rice. pp. 12.32. 

No, 1. Report of ttie committee on the mlCTOHOopIc orsanlsms In ilio 
boulder clays of Chicuco and Vicinity, by H. A. Johnson, M, D,, and B, W. 
Thomas, F. R. M. S.. committee. Pp. JE-M. 

No, S, The Northern Pitcher-Plant or Ihe Slde-Sadtlle Flower. Sarracpnla 
purpurea. I... by W. K. Hlgley. Pp. W-E5. 

No. S. Boulder Clays; On the microscopic structure of certain boulder 
dsya and the Drganlsms contained therein, by Or, George M. Danson. Pp. 



. Long. Pp. 
e and sources of supply, by 
1 (Devonian) period In America, by Sir 



No. T. Some points on the micro-chemistry o( fata, by John I 
13^: 3 plates containing: 24 llKureH. 

No. 8. Chicago Artesian Wells: On 
Uander Stone, A. M. Pp. BS-102. 

No, t>. On Riilsocarps In Ihe Bria 
William Dawson. Pp. lilS-llS; 1 pl. 
No, 10. A paper on Elephas prinilBenlus. by W. K. Hlgley. Pp. 123-127; 1 pl. 
Vol. II, No. 1, The Flora of Cook County. Illinois, and a part of Lake 
County. Indiana, by William K. Hlgley and Charles S, Raddln. 192 pp.; 
with mBD. 

A Naturalist In Mexico, by Frank CoUlns Baker. 1S». 14x20 cm,. 146 pp.; U 
PU.. numerous figures. 
****Id Columbian Museumi 

Guide to the Field Columbian Museum (second edition) UltH. SSS pp., with 
87 diagrams and descriptions. 

Historical and Descriptive account of the Field Columbian MusSum. Dee.. 
1^. 90 pp.; map: 7 photo, pll. : 6 plan*. 
"^^s**. R. Head. Hyde Park; 
_ Poteosolc Sponges of North America, paper lSit3S cm. 12 pp. 

*~*»«* Open Court Publishing Co,: 

The Uonlst, a quarterly magazine. Vol. IV, Part I. Oct.. 1S91 UO pp. 
^**l.ver«ity of Chicago—Deportment ot Geology: 

Joumjil ot Geology, semi-quarterly, about 112 pages each. Vol. I, IffiS. 8B2 
pp. On the Pro-Camtirlan Bocks of the British Isles. I>y Sir Arclilliold 
oisikle. pp. I-I4. Are there Traces of Glacial Man In the Trenton Gravels? 
by W. II. Holmes, pp. l£-37. Geology as a Part of a College Curriculum, by 
IL S. Williams, pp. 38-16, The Nature of the Englacial Drift ot the Mississippi 
Basin .by T. C. Chamberlln. pp. n-&}. Studies for Students: Distinct QIaclal 
Epochs and the criteria for their recognition, by RolUn D. Salisbury, pp, 
a-*5. An Historical Sketch of the Lake Superior Region to CaiAbrlan Time, 
by C, R. Van Hlse, pp. t]S-12S: two-page map (pi. I). The Glacial Bucocsslan 
In Ohio, by Frank Leverett, pp, 123-146. Traces of Glacial Man In Ohio, I>y 
W. H. Holmes, pp, I4T-163: pl. 11. The Volcanic Rocks of the Andes, by Joseph 
P. Iddlngs, pp, 104-176. On the Use of the Terms PolkllitIc and MIcropolklllttc 
In Petrography, by George H, Wllliaros, pp, ITS-ITS. Studies for Students: 
The nuking of a geological time-scale, by H. B. WllUams, pp. TM-lXl. M-»S. 
Ifala<]>inn Glacier, by Israel C. Ruas-ll, pp. Zla-WE: I skftrh map. The Osar 
Gravels ot the Coast of Maine, by George H. Blone. pp. 316-2I>I. The Horlson 
or Drumlln, Oaar, and Kame Formation, by T. C. Chamlwrlln. pp. SMtT. A 
Contact Between the Lower Huronlan and the underlying grnnltc In the Re- 
public trough, near Republic. HIchlgaji. by Henry Lloyd Smyth, pp. 3S9-2T4. A 
'I'leUtOCene Manganese Deposit, near Golconda. NL-vada. by R. A, F, Penrose, 
If-i pp. 2TG-2SZ. On the typical Lauren tian area ol Canaija, by Fnu)k D. 
Adams, pp. aS-UO. Meiaite-Ncphellne-tiasBlt and Nephellnc-Bosanlte from 
Moolhern Texas, by A. Dssttn, pp, MI-U6. flome Dynamic Phenomena shown 
tty lite Baraboo Quarlxltv Range* of central Wlacunaln, by C. R, Van Hlse. 
tifiv »;■%£. The ciivmicBt Relation ■>[ Iron and Hanganesa In BtdlmmtmrT 
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Racks, by R. A. F. Penrose, Jr., pp. SBt-STO. Borne Rivers of Connecticut, by 
Henry B. Kuttimcl, pp, TTl-MS. Geologlca] hlstorj' of Ihe I^urentlBii bajtn, 
by Israel C, KuascU. pp, 3B4-I08. The Basic MBssive Rocks of the Lake Su- 
P'^rior Rf^on. tiy W. S. IJuyley. pp. 4S3-49e. The l.as Animas Qlacler. by 
George H. Stoni^. pp, fn-175. Comiltlons of Sedimentary deposition, by Railey 
Wlllia, pp. tK-SS>. Theory of the Origin of Mountain Ranges, by Joseph 
X^ CoDte. pp. 542-G73. On th« mlj^atlon ot material during the metamorphlam 
of rock niBsses. by Alfred Hkrker, pp. B7<-5T8. The CordUleran MeBOBCilc revo- 
lution, by Andrew C. Lnwson, pp. E7B-BS8, Sketch of the Preient State 0t 
Knowledge tuncemlng the Basic Maaalve Roeka of the Lake Suiwrior Reglan. 
by W. S. Baytey. pp. BS7-5»(i: 6SS-T1G. A Studj' In Cunsanirulnlly of Eruptive 
Rocks, by orvllle A. Derby, pp. Sgl-OS. A lUsBecied volcano of CntndMlI 
Basin. Wyomlag. by Joseph P. IddingH. pp. GM-eii. Notes oit Ihv Lrfnu) »Ai 
Zlne Deposits of the Mississippi Valley and the Origin of the Orris, by Arthur 
Wlnelow, pp. 6l;-fi20. Geologic Time, as Indicated by the sedlmenlory rodts 
of North America, by Charles D. Walcott, pp. S39-«Tg. On Ihe origin of ths 
Pennsylvania anthracite, by John J. Stevenson, pp. sn-<S£T. On the geoloKfciU 
structure of the Mount Washington mass of the Taoonlc range, by Wro. H. 
Hobba. pp. TlT-TSfi; pll. III. TV. The Supposed Glaclatlon of Bntill. by John C. 
Branner. pp. TSI-T72. Causes of magmatlc differentiation, by Helge BaokBtrom, 
pp. 773-rra. The Geological Structure ot the Housatonic Valley lying east of 
Mount Washington, by Wm. n. Hobbs, pp. TKV-KIH: pU. V-VU. The NewUm- 
vQle Band-plain, by F. P. Gulliver, pp. S03-SU, The structures, orleln, and 
nomenclature of the aeld volcanic rocks of South Mountain, by F, Bascom. 
pp. S1I-H3Z. Genetic relation among Igneous rocka. by Jos. P. Iddings, pp. 
833-SJ4. 

Vol. 11. ISM. pp, SM, The dlBlrlbutlon of ancient volcanli; rocks alooK 
the eastern border of Norlh America, by George H. Williams, pp. 1-Jl: pL 1. 
Revolution in the topography of the Pacific Coast since the auriferous eisvd 
period, by J. S, Dlller, pp. 3£-al, The Name "Newark" in American stta.tl- 
graphy: A joint discussion, by G. K, Gilbert. H. S. Lyman, pp. 55-61. An 
almndoned Pleistocene river channel in eastern Indiana, by Charles 8. Beactder, 
pp. 8^65. Studies tor Students: Physical geography In the University, by 
Wm, M. Davis, pp, GS-IM, The Glacial Sueceaaloa In Norway, by Andr. M. 
Hansen, pp. I21-U1. Dual nomenclature In geological claasin cation, by llenrr 
Shaier WUllams. pp. 14S-160. Origin and ClassificaUon of the Gr^nEnnde of 
New Jersey, by WilUam Bullock Clark, pp, 161-17T. The Nature ot Coal Hon- 
sons, by Charles Rollln Keyes. pp, 17S-181 The Arkansas Coal Measures tn 
Iheir RelaUon to the Paolflc Carboniferous Province, by James Perrin Smith. 
pp. 1^-204, pseudo-cola, by T. C, Chamberlln. pp, 105-ZK. Geologlcm SurvcTa 
In MlBsoxirl. by Arthur Wlnslow, pp. ZOT-ZZI, The OH Shales of tha Scottish 
Carboniferous System, by Henry M, Cadell, pp. 24S-E19, The Cretaceous Blm 
of tile Black Hills, by lister F, Ward, pp. £[»-2M. On Diplogr&ptidae. LbI>- 
worth, by Carl Wlman. pp. 2S1-214; pi, II. Geological Surveys In Alabania, 
by Eugene Allen Smith, pp. Z!6-W. The Superhclal Alteration of Ore De- 
poslls, by R, A. F. Penrose, jr.. pp, 2gS-31T, The Norwegian Coast Plain, by 
Hans Reusch. pp. MT-349, Glacial Canons, by W J McQee. pp. XO-Xi. Foasll 
plants aa an aid to geology, by F. H. KnowUon. pp. WS-SKS. Wave-like progreas 
Of lin epeitogenic uplift, by Warren Upham. pp. BS-Kffi. The Occurrence of 
Algonklan rocks In Vermont and the evidence for their aubdlvlsloa, fay Chaliea 
lAvy Whittle, pp. 396-U9. The origin of the oldest fossils and the dlscorerr 
of the bottom of the ocean, by W. K. Brooks, pp. 4^-473, The Amaxonian 
tipper Cartioniferous fauna, by Orvllle A. Derby, pp. 480-aiL Geological Sur- 
veys of Ohio, by EMwIn Orton, pp. 6IKI-S1G, Proposed genetic claasifloatlOQ ot 
Pleistocene glacial formations, by T. C. Cbamberlln, pp. >1T-GS. The Ccnoaolc 
deposits ot Texas, by B. T, Dumble. pp, 549-507. Outline ot Cenosolc history 
of a portion of the middle Atlantic slope, by N. H. Darton. pp. SKSSI. Th« 
Metamorphli; Series of Shasta County, California, by James Perrln SmIUi. 
pp. 5S8-ei2. S-jpergtaclal Drift, hy Rollln D. SHllsbury. pp. GI3-G33. 7lie-7M. BS-8SI. 
Glacial Studies In Greenland, by T. C. CbainbGrlln, pp. E49-S66: ItS-lfS. On ft 
basic rock derived from granite, by C. H, Smyth, Jr.. pp. 6B7-«ra. The QuartKlle 
tongue at Republic. Michigan, by H. L. Smyth, pp. RMM9I- Sketrh ot geo- 
logical InvestlgatlonB In Minnesota, by N. H. Wlnchell. pp. fiBS-TOT. Pctro- 
graphlcol sketch of Aeglna and Methana. by Henry 8. Washington, pp. 1 
The basic massive rocks of the Lake Superior region. Iiy W. 
tH-SHa. The Geological Surveys of Arkansas. I>y J. C. Bianner, 




MOL'KT CARMEL.— Jacob Schnook. M. D.: 

Notes on Phoradondron flavesoviiB. by J. Schiu-rk: 2 pp. 
LonRevlty of Turtles, ]>y J. Schnock; 1 p. 

Some Common Krrors in the l*hysloal TralnliiK, l<Miit'iitlf>ii ami I »riHii nf 
Girls, by J. Schncck; 16 up. 

NORMAL.— (See Champalen.) 

8PHIXG FIELD. --Geological Sur\'ey of Illinois. Josiia Llmlahl. Stiitr (}«oli>KlMt : 

Vol. VIII, Geology and Paleontology, edited by Jumia l.iiidalil, Hliitr <«"• 
ologlst. Part I, $92 pp.; 1 pi.; geological map. riiri II, 7s ililio. pi I 
Drift Deposits of Illinois, and Kconomlcul Gt'ology, by A. II. WorllH-n, pp. 
1-67. Description of Fossil Invertebrates, by A. II. \V<irtlnii, pp. ri!i.|r.l. Sow 
Species of Crinolds and Hlastoids from the T^owit <*arlHiiiir«ToiiH UorkN or 
Iowa, by Charles Wachsmuth and Frank Sin-ingcr, pp. ir*ri 'jftH. AtiK it* im 
Palaeozoic Sponges, by E. O. Ulrich, pp. LW-2KI. I'ahuMiKuir l{iyii/.fifi. liy !•; o. 
Ulrich, PD. 283-2SS. 

Illinois State Museum of Natural TliHtory. W'm. F. E. Gurlcy. SliiK- (Unlnnlut . 

Bulletin No. 3. Descriiitlon of Home nfW hiu-o{oh of liivi-rlf>ii'iit«-M fnirn lli't 
Palaeozoic Rocks of Illinois and adjacent KtaK'M, by S. A. .Mllh'i mid Wrn. 
F. E. Gurley, pp. 6-Sl; pll. I-VIII. 

Bulletin No. 4. Upper Devonian and NiHgara ('ririnidH, liy S. A. .Mlli«-r urt'l 
Wm. F. E. Gurley, pp. 3-37; pll. I-lIl. 

Bulletin No. Z. New genera and spe^ir-s of Krh\u*n\t-rinn\st, \,y H. A. .Vllfl'-r 
and Wm. F. E. Gurley, pp. S-'nJ; pll. I-V. 

Bulletin No. 6. Description of Homo now hi3»-*:\,-h of i':iiii<-'«s:<fl<: J'>-hirio«)<-r 
mata, by S. A. Miller and Wm. F. E. Gurbry, pi». .".-C': i-ll. I-V. 

INDIANA. 

BROOKVILLE.— Amos W. Butler: 

The Range of the Crossbill in th'f Ohio v;Lllcy. with riot<-»t on trii-lr liit*;!! 
occurrence in summer, by A. W. i;utbrr; pp. *Mi-T2. 
Bibliography of Indiana Ornilholog}-, by A. W. lintl'-r; pp l'^. Wi 

Indiana Academy of Science: 

Proceedings, 1*&2, 17»; pp. CoritalrjH, hm*ti.vi oth'-r arti'.:«ji. Ait»'t/^\*.-*i 
and Quaternion treatmer.t? of ih«: P.'obl'rrn *.i HaI, ht.'\ l'\Ht.*^. »./ a ti H*t.*-.4- 
way, pp. 2t^-H. The Rar.£r<: of tr.v '■.'.'oakmII 1.'. •.'.«• '^.m', ". ;j.i'-y. /i.»r- ?.',". #. '..-. 
their usual occurrence Ir* ■.imrr.-rr, :.y A. V/ ','.**>.:, ;,;, '.:-',.', ';?.« ;.•'.'. y-. 
logic Features of the Blai-k xl.ll.» .—:!?. ',.'.. •#/ H. ','.' Hvrrr.hrr ;.;. '.', >. M',*:- .-t. 
Geographical Distribution of Ir.s'-' *.«: :r. ;r.';;^r.*. •>• f .M v/*'^'/.' ;.;. <. "v 
ProceefiicgB. KA IT? ;,p. f'.-;/^>r-. ^f *..',': rS'^.'A.'..' ii. .'/...■..',.'. ',.' v.'. ;.'■;. ^r.-*. 
State Biologi lai S' : n- ey . r. / I- - '. . r .'. M ';.'.':«:.•*.•.; :.•-'•, .' ;, ;. ..';,. » *» . ■. 
Appendix A. BiMiCgraj.'.y of f." ■:-*•. * .-^.-ja..'. /. ;.;. 5. rf. A..;-'- ../ ;: ;., # '.• 
Cr^'ptoganis of Is. !:.&.'.&. ^;,. 'i.-'.'* T*.-: y.*:-'. '.' :-..:■.•■< ,. '. ;^ .,, / • 
mann. dIre*::tor, ;;j-. %T-7'. ?.,. -.l.-.^rri ;..'>'.?;.•.;.%.' :: .- '• * •. , ' ;? ;•: x- • ".-i • .'. 

and C H. B**«.r.. j^. T-l-:.> li. ■ .. .irr%;.'. , -,? ..'..<.';: '. ..-.-^j ./ >. /• 

Butler. Jfp. IJi-'lj/fi. K»T-f„ •. r. t -.' -■- .= :.ir- .^'•. ■ , , ■.? ." • . ^ • ^ 
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poc«4!2 BioZogi'.al 5-r". */. -.y v." •■ ;>. ;«•.■.- ..^, j.:. . v .. : ^ - ..-« 

certain tftriiATT- rc'.iu .z. -■-.—--."»-■»-•-. A-/;t»^.' .-' .-. ^*. .- ■ '.-t. ;,., 

21S^22L Ti* A«i '.f Tr»*< ■. y i? %.*..•, '. .-; ''•-.••.** i":: -,, '/.- ^'" « ■ 

KfiowS^^e of :i* I.'.j-«-. ••.*-•..•. •.? .-•-^- ;■.;,• . . » .'..•:<•« .r 

Under»-»i. j; ISt-r^* 7'- * a-: .-•.,.?;*•'■.•.• ^ . / ,' . ., 

Robert H**t:*r i; r^-JJ:- 

INDlANAPOLrS — >*;*.---.o^.: '..• V- . -.*'. * • : %.•*.#,.•. 

FlfT*rtiti AxJi'.Jh. xi^ ••-.•". -C.t -• > '. ■ ." ::■*..• -. >i > \, . ,/ 1 -. *., ^ . 
I s-L. Cc-si^rji. •.=. -.' V*fv.-.«', i- , .'■..•♦ .y. .-.': Jk-i .. .ft . . ./* 
of T*-'*'^*^ 1:111:^1.^:4^ •. •..t..r ■..•■:» r.:i. .a. '..•„r.-i .» /' ,■'',.,.« , : , ,^-•■ 
cs-ra:=<i^ jl •.*-':.*^. T.*..: :t.-i*. .if*.* ■- V ■.-.■" ,"i'.- ,, -•'* ',-.. r/ .' 

T2j-j*c*i'-i* •r.i--:i-; ■.•; ?i '*■ - . • . j,^ .' • •/ v.- / -» ^. .. # .^ 

R*i:l>:^-^. "»'»7-i«* *.:.: .'---tvi.-. ..■ > 

Ci:i."is. wiiTy '.T- "B" ?:' V •.■-•:, 'If. r ;■. .^ /^ . • 

£.7 5 S -V.e^v i-i*- X. i. .'.^i' ;-; v ■ .^^ * . 

■*!- ><t IT^-C Xjk.2.r.A :.'4." • ■ . ■, • » * . , . . v 
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•W. II. ThompiaoTi; pp. !M-aS7. The WabMh aroh. by S. B. Gorby^ pp, 8B-»L 
Geographical liotiiny. hy Mauriee Thom|ison: pp. 24S-:S2. Origin of Ihe Indiana 
flora, by Jolin M. Coulter and Harvey Thompsop; pp. IS1-2IQ. Foasll mamitislB 
o( Ihe post-pliocene In Indiana, by Mnurlce Thompaon: pp. 253-285. The pre- 
hlstorlF mce In IndUna. by 3. B. Gortiy: pp. SSG-SIS. Nfitural gas. by Uaurlce 
Thompsun; pp. 314-314. 

Sixteenth Atiifual Report. 1SS8. Mourrce ThompBon, Stale GwsloglBt; tJt pp.; 
10 pll.; map, 50x90 cm. Drift beds of Iniliana and the Wabaah arch, by 
Maurice ThompBon, pp. 20-53. Fossils and ttaeir value, and outlitiF' skr-tch 
of the minerals of Indiana, by W. H. Thompson, pp. 6t*8S. Gold, silver and 
preclaus stones, and the formation Of soils, by Maurice Thompson: pp. S7-I1T. 
Report upon the geolosy of Dekalb and Allen counties, by Cliarles R. Dryer: 
pp. 98-130. Pulaski and White counllss, by W. H. Thompson: pp. 131-lM. Pre- 
liminary sketches of the charaot eristic plants, aod of the aquatic and sliore 
birds, of the Kankakee region, by Maurice Thompson: pp. loS-m. GMdoKy 
of Miami county, and natural sas and petroleum, by 3. S. Oorby; pp. IS-XO. 
The structure. clasHlfleation. and arrangement of American paleoEOlc crinolds 
Into tamllleB, by 8. A. Miller; pp. 30Z-33ti. DescrlptlonB of eehlnodermala trom 
the coal measures and subcarbonlferous rocks of Indiana. Missouri and Iowa, 
by S. A. Miller and F. E. Gurley; pp. 32T-3TS: pU. I-X. 
t Seventeenth Annual Report. iSSl, 8. S. Oorby, State Geologist: 706 pp.: 30 

pll.: 12 ties.: map In colors. SOitO cm. Report u[H>n the building stones or 
Indiana, by Maurice Thompson: pp. IS-113. Geology of Steuben county, by 
Charles R. Dryer: pp. Ilt-IM. Flora of Steuben county, by E. Bradncr: ppk 
1S5-169. Geology of Whitley county, by Charles R. Dryer: pp. IGS-ITO (glvea ele- 
vations of locBllties on the third and fourth Brie moralnesi. OeolOKy ot 
Carroll county, by Maurice Thompson: pp. 1T1-19I. Geology of Wabash onuDly. 
by Moses N. Elrod and A. C. Benedict: pp. 192-272. Petroleum In Indiana, by 
A. C. Benedict: pp. SfX-SZS. Natural ga» area, by K. t. J. Jordan: pp. XM-Mt, 
Gutterftles of Indiana .by W. 8. Blatchley: pp. 365-408., Batraclilana and reti- 
tiles of Indiana, by Dr. O. P. Hay: PP- 409-SOa: Hgs. l-li " Paleontology, by a A. 
Miller; pp. 6U-7(I6; pU. I-XX. 

Indiana Academy o( Science.— (See Brookvllle. Ind.) 
TERRE HAUTE.— Barton W. Evermann. (See Washtngton, D. C.} 

Luclen M. Underwood. Ph. D.; 

Report of the Botanical Division of the Indiana Stale Biological Survey, by 
I.uclen M. Underwood, Director: pp. I3-S0. List of Cryptogams at preaeot 
known to Inhabit the state of Indiana; pp. W-S7. 

IOWA. 
AMKB.— Iowa Academy of Science (see Des Moines.) 
Iowa Agricultural College Experiment Station: 

Bulletin No. S3, pp. ai9-%2. 

No. 2S. pp. &E5-M0: 1 plate; IS figures. 
L. H. Pammel, Iowa Agricultural College ElXperlmenI Station: 

ModlflcaUon of Plants by Climate, by A. A. Crailer. 38 pp 

On the Pollination of Ptilomls Tuborosa L>, and the perforation ot doim 
by L. H. Pammel. From Trans. St. 1.. Acad. Scl., V. pp. 241-277; pll. VI, VH. ' 

On llie Beed-coBts of the Genus Eupliorbla, b>- L. H. PammcL Trans. St. 1 
Aoad. 8ci., V, pp. M3-B68; pll. XII-XIV. 

On the Influence of Funglcidea upon the germination of seeds. Agr. Scl^ 
Vin, pp. 21G-23L 

Fungous Diseases of the Sugar Beet, hy L. H. pammel. IG pp.; 7 pH. 

Bulletin No. 30. Iowa Agr. Coll. Exp. Sta.. pp. 679-730. Grass und leaf-hoppers, 
by Herbert Osborn; pp. 713-715. Treatment ot spot diseases of the cherry and 
currant, and potato blight, by L. H. Pammel; pp. 7]B-79t. Prevenllon of corn 
and oBt smut, by L. H. Pammel and F. C. Stevarl: pp. T2I-T31 

No. 21, pp. 7S&-a>4: 3 pli. An aromatic bacillus of •■heose, by L. H. Pommel; 
pp, 7M-7W. Some bacteriological work In the dairy, hy !>. H. Pammel; pp. 
TOT-aH, 

No. 22. pp, ne-sai. 

No, 23. pp. SNE-SW: 1 pi,: 12 ngs. Results ot crossing c 
Pammel; pp. IhiK-HIT. Notes on a few common fungous diseased by I^ | 
Pammel; pp, 913-90. 
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No. 24, pp. m3-10CMJ: 13 fips. tlxperimenls with funKlcldos, l)y L. U. rumini'I; 
pp. 985-99(». 

No. 25, pp. 3-48. Specific gravity and weight of whoat at-iMi, by L. H. rumrrH'l 
and F. C. Stewart; pp. 2»»-31. 

No. 26. The RuEslan Thistle, by I... H. Pammel, Jumcs WlLsnn, an'l J. Ti. 
Budd: 32 pp.: 9 plates. 

No. 27. pp. 85-154; 4 pll., figs., etc. Potato scab and its pn'vontion, by L. If. 
Pammel: pp. 120-129. Rutabaga rot. by T^. II. I'ammcl; pp. L'JO-l.'tT). 

DA VKNPORT.— Academy of Natural Sciences: 

Proceedings, Vol. V, Part II. January. 1SS5— January, l^sSIi. IXH3. Pp. 1-vill, 
185-370: pll. I, II. Ceanothus L.— Recent field notes, with a partial nvlsion of 
species, by C. C. Parry: pp. 185-194. Synopsis of proceedings; i>p. 195-1:^0. 

DES MOINES.— Iowa Academy of Sciences: 

Proceedings, Vol. I, Part IV, 1JS93, 142 pp., contains the following pfii>«-rH. or 
abstracts of them: On the assumption of a special "Na.MC«'nt Sate," and Sonn- 
peculiarities of solutions of ferric sulphocyanate, ]>y Launcf'lot Andrews; pp. 
9-15. Experimental engineering at the Iowa Agricultural C'olI«gr«, by (\. W. 
Bissell; pp. 16-18. On the geological position of P»*nnfttlt<s dacoten^Is Mji<^- 
brlde, with remarks on the stratigraphy of th** region In which thr* sp^cifH wan 
discovered, by Samuel CaTX'in: pp. ls-22. Notes on the Ir>\viT strata of th*- 
Devonian series In Iowa, by \Vm. Harmon Xcjrton: pj). L'L'-iM. derivation of 
the Unione fauna of the Northwest, and l*ror;<*ss of forrnatlon of eertain 
quartzites, by Charles R. K»*ye.s; pp. 2o-?,\. Origin oi tfie pr« h* nt dralnag'* 
system of Warren county, I)y J. L. Til ton: pp. VA-X\. Struct ur-- i,f the Mvh».1': 
coal basin, and Sigourney deep well, by H. Fo.ster liJiln: fip. .''-'i-:'>. Southern 
extension of the Cretaceous in Iowa, and Topograi»iiy *}X tiie granit** and jior- 
phyry region of Missouri, by K. H. Lonsdale; j,p. :;9-4»<. ()( futv me of zir.e .n 
Northeastern Iowa, and Satin spar from I^uiiyque, by a. ('m. J>-on.'ird -•' 
4^-55. North American cyr-ads, by Tljomas H. .M«-p,rl'i»-. fip. ^yz-'.',. 
Their relation to modern medicine, ibe arts and Induj-trie:-, l»v J^. if 
pp. 6»;-ftl. The Johns Hopkins birilopiral laboratory, by W. S W'.r.di. 
115. Lal>orator>' notes in zoology, by Herl»ert <^.>sborn; \i\i. ]L'J-:2T. 

Iowa Geological Survey: 

Iowa Geological Sur\'ey, Vol. I: Il.«x27 cm. Pirs-t Arjn'ial Jt-j.o.'* of 
Geologist for 1^92, with acoomi.ariyirjir i^ar"r-'^: JTJ fij' : ;■■ r-1 
logical Formations of Iowa, by «'r.Hrl»« koUir: K'-y-.j j/.s :i-:»i ir,"...v n^ 
map of Iowa <pl- 1' and pll. II-L\; I.t's. I-l'.. <:x'tn' -o ..- r;.-;/o-I*« of V.'o , : .'•/ 
and Plymouth Counii*-«, wirh <■,!.».-♦ rvatior.s on vi.'ir ••' « i.orr.. a-*--.. ' y H<.','. ;-. 
Calvin: pp. HJ-l'H: lies?, i*-. :7. Ar.- :-r,t Lava /'Io-a.h ;•. ::.* rva'^. -.f :.',".'.- 
western Iowa, by Sam:j';l W. l;-y*-r: i;- '.r".'.''.r'.' *\u '.' h ■" • r ',- ar. . •'.'■- 
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lations of the St. Lo'i!« Lin.* .-•'.. i.e 
Foster Bain: pp. 171-i71«: ::!.':■•. I-, z- 
Charles RoUin Key-s. ;-;.. :•*.-:•- ;; 
mites and Dolcmitic M:\\\\z .i--'.- :.- - 
H ou ser : j- p. ! ,«7-5.'T . J^ : ' L . ;: r <3 ;. - . ;.■ '.. f 
pp. 2««?»-4»>4. 

Vol. I J . 1<4. Coil \j^ . ■ - . • -i f : , A .i 
pll.; ii; Sgs. 

Vol. III. S^cor.'I \r.r..<: ':.- -.r' :■ 
bound in gr-er. 'iVa't. '*'. : ; .' •. .. >. 
ologist, A^s-.^Utr,". G-,; ie.-'. -:.' . '^ • • •.• 
Geol ogi cal Sj r v* y . '. y <: .-, -t - . - - .' . . . . . f 
(j-l. It i-li. II-VI. •.-.-•> - . .- ; ■ 
B&in: ;.p. .*-::4 ; .1 '..'.' '■.'.': ' ■ - -: . 
in Eiter-^rr. lo^sfi. *: "V... ^r.- ■<-".■ 
along Midi:*: r.v-r ..• •--•->. . ' >. 
cial ^:rjr\T.zii \r. '.:*< ' . \- ■ 

Thivkr.-fri?.- vf *-- ;'>..- i, - ■ : >. ■ . 
Norron- :/;». 1 •.""--' ■ i- t >. - . 
of tweivf: i-^*^;. * -- . - ' ■ '. - • • ■ 

Chalk, "'.y 54!t. --1 '.*■.■ 
eaaterr Zowi. •. y . - .• 

by Cr.Ari*a K-— -. K-. - * 
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aS-W: geological map of Lee county (»1. XXVI). SiixW em.: pll. XXVII- 
XXXir: flB». H-!5. G*oIae>- of Dea Molli«B Ceunlr. by Charles Rullin Hxf^i 
: g»utoe1cal map (pi. XXXIIH 36x» cm.: pti. XXXIV-XXXVH: Oes. 
2E-U. 

'A CITY.— Inwa Acadeni!' o( Sdencw. (See Dea Moln««.) 
Stnio HlBiotical Sncteiy; 

>n'a HiBtorlcal RecOtd, Vol. IX, ]S93, pp. 395-670. Contains a complete expose 
the "Cardiff Olanl" decepUon. and ponrnltB ot Alex. Charali^n. t. G.* 
Bell. JoUn A. torvln, and Charles Mason. 

Iowa City— B Contribution to the Early History o[ Iowa, by Benjamin P. 
Shsmhaiigh. US pp. 

The Amish Mennonites-a sketch of their origin, and of Ihelr setUement In 
Iowa, -ntth their creed tn an appendix, by BarlhlmluB L. Wick-. GQ pp. 

Iowa HlBlorleal Record, quarterly. Vol. X. Noa. 1-4, ISH, 19Z |ip.i ateel and 
other enntravings o( John S. Tllford. Luclnda Humphrey Hay. Wnitam G. 
Hammond, and Samuel Jordan Klrkwood, 
illEtorlcal I.nctures upon early leaders in the professions, ISM, 1S4 pp. 
ConstUutlon and records of the Claim Association of Johnson county, Iowa, 
wllh Introduction and notes, by Benjamin F. ShambaiiBh, 192 pp. 
State University o( Iowa— laboratories of Natural History; 

Bulletin, Vol. II. No. S, pp. 101-23J: 3 pll., containing: L The Early stagea of 
three North American coleoptera. by H. F, Wickham, pp. 136-201. IT. Report 
on an UntomoloBlcal reconnolesance to southern Alaska, by H. V. Wlckham. 
pp. IBS-Sa. III. On two species of coleoptera Introduced from Buropv. by 
H. P. Wkkham, p, S3*: l pi. IV. Report on loologlcal exploi-aUons on tlu . 
Lower Saskatchewan river, by C. C. Nutting: pp. 235-293: pll. II. III. 
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JOSCTION CITY. -Robert Hay: 

Qeologi sad Minsral RnMiurcM of KoDans, by Robert Ho 

Blensial Report of iLe State Board of .VerieulWn. lWI-92. 

aof. 2 pll.: UDsi. 

Uineral Resources of KaaKan ( World's FaireiUtionl,^ p 

LAWREKCB.-Pmf. E. B. 9. Beiley, Kaosas Btata Oulwirsity : 

A Clipmieiil Kxaminatiou of Uic Wntorsot th.i Kaw nod tt» TribatniiM. by E. H. S.E 
■DdK. C, Franklin; l^pp. From Kan. Onii. Quar., Vol, UI, No. I. July, Itl 
Prof. V. L. KelluKB, now ot Loiaud Stnalord Junior UnivBrslty : 

Common Injurious luteotsol KansHS, bj T. L. KeUum: laipp.: ni Rgf. 
Pmt. K. Miller, Kansaii State Unii^rsity: 

Oatlinc of MathDmaticel Work, by B. UiUor ; 12 pp. 
L. E. Saytv. Ph. «., Kansas Slato OnlvenlLy : 

imericaa Colocynlh, by L. E. Saytv. Vnlrorsity ot Kansas. From Amariein ioumal At 
Phannacy. Jone, im.dpp. 1 pi. 
Knntms Blato Unirorsily : 

Eitihth BiPonial Report of the Board of Rogonis ami OIKeen i-i llie ITninmlly ot Kan- 

««, iS9i-'92: :wpp. ^ 

TweDt]'«i«htb Annual Calalovue. IWM^ ; pp. !t-I3(: X plates. 

School ot Fine Arts. IK»t-.\ M pp, ; 3 balt-tooo plates. 

Catalogue of th» School of Law tor Culloitlatv year tStM. Id pp, I plain. 

PntaloMun of Ihe School of PlmrmnBr for tbeCoUoriatc year lStH-1. :12 pp. ^ S^ 

The Kansas Dnltoraity guarterly. Vol. I. Nos.a and 1. up. i-xri. ltU-196; pU. IZ-X 
I-Tll. On tliu Apiocoridao and tUoir AlUva, and Diplura Brasilians. UI, by S. W. « 
ton: pr-1(>l-12l; pi. IX. X. Xolvsua wme dineaauiot kthbhoo, by W, C S' 
laS; pU. XI-XIII : A flffums. Hojerti bigber al^obra, by E. Uillnr: pp. 1 
wonlllnt. ll.by W. B.Carmth: pc 1:11-142. Hnximum B>iiidiagMnn>i-iit«ri 
in a parabolic Hrch-rib hiofred at the ewlx. by S. f. Murphy: PP. II^IS 
Kanus, hy F. W. Blaekmar; p|i. 1B5-I77. Bibliograpliy of municipal «OT 
t'uited SUKM. by Frank B. Hndder: pp. t7»-IM; pll. I-VII. 
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Vol. II, X— 2SW pp.: ^ pll. R^vi^:ion <»ii the jronerrt D(>lichopii> ami HjKri>celeutliu>, by 

J. M. Aldricli; pp. l-'X: pi. I. Presont status of the stn»t't-paving pruhlein in Kun>as. and 

Maximum load on a lintel, by E. C. Murphy: pj). 2T-:«. The tris»*ction of an anirle. b> A. 

L. Candy: pp. 35-15; 11 fUrnros. New Kenera ami :<ix»cietf of Psilopinae. b> J. M. Aldrich: 

pp. iT-.V). The .sclerites of the head of Danais archippus Fab., by Vernon L. Kelloci:: pp. 

51-57; pi. II. New or little-known Diptera, by S. W. Willi-^ttm: pp. .'»i*-7«*. Kan^a^ Pt«*ro- 

dactyli«, and Kansas* Mos^asaurs, by S. W. WillLston; pp. 7*> .>*. Linear <Te<»meir\ of tlie 

cubic and qoartic. by H. B. New?«on ; i»p. V>-93. On the delicacy of the sen.-^» of ta<te annmc 

Indians, by E. H. S. Bailey ; pp. 95-9^. Field work in irr'olo^y. b.\ Erassnius Ila worth, M. E. 

Kirk, and W. U. H. Piatt: pp. 99-142. A fri*olr>i;ical reconnoi>sance in -ionthwest Kansas 

and No-man's-land, by E. C. Case: pp. 14:t-147. Traces of a clacier at Kan<a» City, Mo., by 

E. C. Ca:»e: pp. 149, l-W. New <;.'nera and sii».K:ie.': of DoliclmiKMiidae. by J. M. .Vldrich : pp. 

151-1-57. Description:* of North .\merican Tryjx'tidae. with notes, by W. A. Sn«iw: pp. l-'^i*- 

174: pll. VI, VII. The control of the purs*' in the Unit<"<l State> Government, by E. D. 

Adam$: pp. 175-2:^ The Life and Oi)iuion? of William Lan»;land. by £. M. Hopkii.^: pp. 

■i:B-2!K*. Restoration of Aceratherium fo<si*,'er Cope, by S. W. Willi.-ton : pj». ■>:*. "Ji*-: pi. 
VIIL 

Vol. Ill, No. 1 and 2, pp. 1-16:1: pll. I-XIII, pi. VIII beint^ a iihotoi^raph of Plat>«:i»:;u-i 

lcptorhina.«: <l map. Vertebrate remain- from the lowemio>t Cretac»Hm>. A new turtle 

from the Benton Cretaceous. Note> on Uintacrinus sociali.- Grinm'll. Restoratitm iif Platy 

f^nas. On the fT^nus Dolichomyia. with tlie (hv-^cription of a new sjn-cies from r<ilMraiK^. by 

Dr. S. W. Williston: pp. 1-43: pll. I-VIII. Taxonomic valn«»of the >cah-- of tlie I>.-ii'.!i»p- 

tora. by Vernon L. Kellof;^i;: pp. 4.V>9: pll. IX. X. Chemical exarainariou of thf wart*rs of 

the Kaw rirer and its tributaries, by E. H. .S. Bailey and E. C. Franklin: pp. i'l I'fJ. The 

Hessian, Jacobian. Steineriau. in K'^-<»metry of one dimi-n'^ion. by Henry B. NeW'ii>a : j-p. l'.t>- 

116. Irri«(ation along^ the Arkan^a? in western Kansas, by E. C. Murphy. C. E. : pp. 11T-12N 

Lu*t of the binls of Finney county. Kan>as, bj H. W. Menke: pp. l2'.»-l:t). A ^tudy »»f t!;e 

prothorax of Butterflies, by May H. Wellman : pp. i:<7-142. American Platy iiezidao. by 

W. A. Snow: pp. 14:J-152: pi. XII. F<»rei»^n S*:•tthfment^ in Kansas, by W. H. Carrurh. with 

map: pp. 159- l&i. 

University of KanMis Experiment Statifm : 

First .Annual Report of the Director for the year l**!*!. F. H. .Snow. Direct^ir. Conta- 
gious Diseases of the Chinch Buu : 2:t) pp. : map of Kan<4a> : 'A pll. 

MANH.\TTAN.- \. S. Hitchcock : 

.V Key to the Sprine Flora of Manhattan. .')6 pp. A Key to the Genera of Manhattan 
Plants, bailed on fruit character-*. :♦> patre.-. 

Kansas State Agricultural College : 

Tliirtieth Annual CataloKue of the oflicers, student.- and ifraduate-. l^'.fJ-ii: pp. l-*^'*. with 
1>) half-tones of buildintrs and dei>artment<. Thirt}-fir.-t Annual Catakn?ue. l^w:! 4: •>> j'p. 
with 16 pla'tes. 

Kansas State Ain'icultaral Collej^e.— ExiM>riment Station : 
Sixth Annual Report .11 *'9:i. pp. ii xxii. 

Bulletins: No. :i5. Actintunyco-i- Vxjvi-. t>r '* lump jaw " of cattle. S4»m»- t>bservaiioLS 
upon loco, *JU pp. : pll. IX-XV. 
No. '¥i. Experiments with Sort^hum ami Sntrar I^-et-, 21* pp. 
Ni». :fi. Experiments in Potato Culturt-. 9 j.p. ; pll. XVI XVIII. 
No. :fe*. Pndiminary Rejiort on ru-t- of /;:rain. 11 pji. : pll. I -1 1 1. 
No.:®. Experiments in F<.-e«iinif StiM-r*. pp. I'V^iu: pll. IV-VI. 
No. 4*1. Experiments in \Vh«*at. pp. TiW)!. 

No. 41. The Effect of Funificidrs uixm tlietreniii nation <if corn. pp. ^>^7'.^ 
No. 42. Exijerimeut.- with Oat.-, pp. "l-'.^!. 

No. ^i. Exfjcriments with .*vjrtfhum arid SiifMr Ik-**t-. pp. '.'.Mil. 
No. 44. Further Study of Native (imji*?-. pp. 11-V12'*. 
No. 45. Exi»erim#'nt.- with Torn. pp. 121*-1.'ji'i. 
No. 46. Bust of Grains. II. pp. 11". 

No. 4*s Six Years' Exix-rieue" witli En-ilau'*'. .S<>nie Foras'-- Pla:.T-. Ri-nov^tiii;: a 
Prairie Pa^tun*, iip. :«J-4;i. 

McPHEBSON.-.J. A. Udden: S«^- R.-'k 1^]:mM. Iil. 

On a Natural Forniari«iij tff Ptll»'t- iii M^PIi<r-ori <"'»Mri»v. Kan-a-. b*. .J. A. l."fj«l»'n 
Au^istana Collejre, R*^k IsJanH. IIJ.. 1-'':^: 1 pp. : :{ iiw-. 

MORGAN VILLE.- John H. SchatTL-r: .S-.- Anri ArU;r. Mi.h. ^ 

OTTAWA.— Ottawa I'niver-ity : 

The Twenty-ninth Annual <'atalot''i«- of th- OJIirr-r . .irj<| Stiifli-nt-, ]-'Xi-l. I- pi<. 
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• of KanoBa, )»II-(U. bj J. :<. 
inL 99 pii.. bounil in dolb. 



TUPEKA-AitjutaQI Uuruinl ul the SUIa of Khums: 

Ei^lilli BiKDuinl Kcport at the Ailjuiait rh^nernl i 
aobfJHs, K pp. 
Ninth Bii^UDiiil B«|Mrl. I«a3-M. hy A. J. DHTia, AiIJ 
Alidilor uf 8Mtu : 

Nixtli Rionalnl Beport of tlui Auditor of Stale and BociMer of Btala Luid Oin«. titr 
the Baeui yaan naitinv Juan X, tUtm. ami Jiinu 1)0. IWI. by Viid R Pralhur. Auditor of 
BtHte. &Xtp|i.. Iwiindiudutii, 
Board of Snilroad C'uniinifsiuiH-n State of Knaa^: 

Tenth AdiiiihI Rpport of the Buard of Ruiltiwd Comnilssliiueni, fi>r tlii^ r«ar (•ailinc 
Droetnbi'rl. li<M2; 2IHpp.: bnund In Dloch. OSicinl milruad mapof Kaiua:, 
EleooDth AnoDal Bcpon. for Iho roar endiug Dooomber 1. UBH; WE pp. 






Ill Slat 



rt. by J. F. T.xl 



. La>«>r 



if SUM, 



ComniigsioaeroIFDceatr)', Stateof UausaH: 

RpputtotUieCunimiHrunorot Fi>n»tryti)r tbcStatfof KansRs, for (iie two ywni iiiidin« 
June 8D. Wi. by E. V. Wltoelar, Commiiaiooer : IB pp. 
SocmtariofStsbp: 

£i«Iith BiotiDial Bopon of (be SMrvtiry of Stale, by Wm. HicsiOK. SncnUtn *•! SUM, 
1J«1''9£. lU pp.. buand in clotli. 

Stnt4<nf Kiin!>n»BlnoBiH>k,Hn<ifilBlHlStatadin«l«rytortbe]n-arMO,by B.S. 
Soctetnrj' of Stato, VJi pp. 

Ninth BtHUBinl Kctmrt. (or ltS3-'M. by R. &. Osbura, SnreUr}' <>t SIatf^ 
in cloth. 
Stale Bank CommiKikiaer : 

8(<coad Bimnial Report of the Bank CummiasioDtT uf iJi'' State of Kiiusai. Sepi«iiiU>r 
I. IHM, by John W. Broidanthal, Bank Commiasionpr. Mj pp. 
State Board of Agricullure; P. D. Cobam, Sucretary : 

Ninth BiNmiaJ Report, of the Slate Board of Agriculture. IMU-i. Vol. kI*.. tK>un<I in 
cloth, by F. D. Cobuni, Secretary. UV pp. ; map at tomign aeltlisaeuta in Kanma ; • pU. ; 
14 Ogs. SuBie difwtiisiont of irrinBtiuD probleniB and poxslbilitieil, IDOiBtuIv. aolis. aiul 
ralnled lopu». as they pertain to Kanaaa, by Prof. O. H. PaiJyor : pn. SS»-3S1. An inquirt 
into Ibeeibsnt til which Irrtsalioa la Kansas ii iKHsible, by Prof. BraHoiu llMwurtli: 
pp. :i7I-:illl. Irrigation powibilltita iipiiu Uie Ijialier lands of Wettera Kansas, by A, B. 
Hont«oinorT : pp. ^I»1-'J3& Era po ration and sloraee of mil moistarv, by H. R. KUtnn; 
pp. »4I-3W. Circulntiun o( water iu i«ii]H, by PruLUiltonWhitDeyi pp.SlH-.'kn. Wnlnr 
reqiiiml to produce a uound of •Iry inal>(>rial, by Prof. F. H. KIn«: pp. »Uas>. 
MI. Fruit and rentable tFrowinK under irrliiation, by C. B. Ijoaxstrnlli. Ijakin: 
pp. »l7-mi. How and wlion ii> irrl«B(e a stDoU Cracr. by G. W. Onwory. tJanlaiB L'itr. 
Kana. : t>P- :ni-»71. Tbe ualaral distribnliun iif niola in fleld noilf, by PruT. F, H. Klotf. 
from ilie tenth annual report of WiMNjotin Eiporlinenl Station : pp. 371-378', culucvd 
nKunw. ObwrtatiiiiiaiuiSubsollllu: A ail years' aXpcrinnM, by Scott Kalaey. 
pp. -.m-^. Alfalfa, or Lucera: It« history, oliaracteristiea, caltiraliiui, worth 
pp, 3»-4U. FeediUE Wheat to Fann-.Auimais: Id praelJoo 
il^abuarinK niHW aKi-iculIntv nudataok-raJBias: pp. ISfi-mi. 
SlaU) Boa rd of Cliiriliok ; 

Ninth Biennial Report of tin Board of TrusleM &i 
KaoBB«,fortJw [wo ywananding JuDfl^ IWt. JiDpp.: IS pi 
State Hinitirical Sorlety, V. G. Adams. Seen-tary i 

Ninth Bien Dial Roporl of the State Biatorieol Society, fnc the perio.! eommenciuR No- 
vember 11, ins, and elidiuv N'oibmhur 3J, P<M. AI«o pmceHdinHK 



IWI. by John T. Stewart. SB pp. 



e In>ipwlor. for Uia yi>«f 
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State Library : . 

Ninth Biennial Report of tlie Stato Librarian of tbo Stato of Kansas, for the two years 
ending Jnne ;)0, liM, by H. J. Dennis, State Librarian. KC pp. 

Superintendent of Insurance: 

Twenty-third Annual Report of the Su|)erintendent of Insurance, for the year eudinfr 
December M, 1«92, by 3. H. Snyder, Supi^rintendent of Insurance. 2^•< pp., bound in cloth. 

Twenty-fourth Annual Report for the year ending DecemJx'r HI. l.siW, by S. H. Snyder, 
Superintendent of Insurance. 255 pp. 

Superintendent of Public Instruction : 

Ninth Biennial Report of the Superintendent of Public Instruct iou. 1M>:MU. 270) pp. 
bound in cloth. 

Treaifurer of State : 

Seventh Biennial Report of the Treasurer of State. l^r<i>-9(>. .s2 pp. 

Eighth Biennial Report of the Treasurer of State of Kansas fur t lie fl^ical years end iuf? 
Jnne 31), ItQl, and June :i9, ls92, by S. (4. Stover, State Treasurer. Mi pp., bound in cloth. 

Ninth Biennial Report. Idftj-Ul, by \V. H. Kiddle, State Treasuri>r. U pp., bound in 
cloth. 

Monthly Reports, 4 pp. each. 

Wash hum College: 

Catalogue of the College for the year l>li:^<4. d^ pp. ; 4 pll. 

World*]* Columbian Exposition, Kan*iad Depjtrtuient : 

Mineral Resources* of Kansas, 2:{ pp. 

Report of the Board of Managers Kausas Exhibit. lM):i, 21 pp. 

KauFas at the World's Fair. Rei)ort of the Kansas Ikiurdof World's Fair Managers, 
ctintaining report of the **lk>ard of Managi^rs Kansas Exhibit," from April. 1^92. to 
March, liSfA^ and transactions of the "Kansas Ri^anl of World's Fair Managers." for 
March, Itjtfii, to Decemlx>r, \^k.\, together with illnstration<! and descriptions in detail of 
all Kansas exhibits and awards. 1MK{. llH pp. ; 40 pll. 

F. G. Adams, Secretary State Historical Society : 

Fourth Annual Report of the Unite*! States GiKilogical Survey, by ,1. W. Powell, Di- 
rector, 181<l, 5(J5 pp. ; S5 pll. ; !.'> flgs. 

Report on the Unite<l States and Mexican Boundary Survey, by William H. Emory, 
Major Ist Cavalry, U. S. Commissioner, 2:{x2i> cm., bound in black chttli. Vt>l. I, 1V)7, 
34th Cong., l8t Ses*s., Ex. Doc. No. !:«; 47«3 pages: ^ sttH»l engravings: 61 half-page 
steel outline sketches; steel map of U. S. .'lUxtMi cm.: 12 colored litliograpli>: 46 
wood cuts; 21 steel plates of paleontology, embracing Vik) figiin^< of shells. Part I. 
Emory^s Report, 2r>^^ pp. ; W pll. ; 'JU cuts. Part II. Geological rejMirts «>f Dr. C. ('. Parry 
and Arthur Schott. Paleontology and (ieohigy of the iMtundary, by .James Hall. De- 
scription of (*n*tact*ous tertiary fossils, by T. A. Conrad, 174 pp. ; 21 pll. ; :fti wotnl cuts. 

F. W. Cragin: See Colorado Springs. Colo. 

Chas. S. Prosser, Union College, Schenectady : 

Kansas River Socti<m of the Permo-carboniferous and Pi>rmian HK^ks of Kansas, by 
Charles S. Prosser. Fnmi the IhUl. Geol. Si>c. of America, Vol. VI, pp. 2'J-riJ. 

Z. F. Riley : 

Among the Trees, by Mary Lorimer, with illustrations and drawings after natni-e. 154 
pp., bound. 

The Botanic (ianien, a imkmu in two parts, 17',il* lold bottki. 2!m; pp.. I pi). 

W. L.Schenck. M.D.: 

Sewage Disposal. An address deliven>«i Ix'fore tlu' stat(> >anitar> eonvriition at Km- 
poria, Kaunas, Dec. Ix'v's. by W. L. Schenck. x pp. 

Personal Hygiene in Schools. HeiNirt t>f W. L. Schenck. M. l>., fn>iii tlu* coiiiinittei- i>n 
hygiene, A. M. A. Read befor.> the annual meeting' of the American .Mfdieal A.-stH'iutittn. 
at Washington, D. ('., May. 1>4U : 20 pp. 

Bernard B. Smyth, Librarian, K. A. S. : 

First Biennial ReiK>rt of the (reologiral Survey i»f Miehiu'.in. einliraehivr nh^'Tvations on 
tlie geology, z<K>logy, anrl botany of the Lowit l'i>niii<nla. \y*'A. VC\\\ pp.. hounil. 

U. S. Gt.«ological Survey of Wyoming and e(intiL,'noii> tfrritni'i. l*"*)*. I>> I*'. V. Ilaxdon, 
United States Geologist : 511 pp.: numerous flgnvcs. 

United States Geological and (reographieal Snrvi-.\ of Cnloraih* ami aijjari'nt ifrritory, 
1875, by F. V. Hayilen, Unite<l States (i.«o]o::i.-t, sHJ pp. : 70 pll. : 7 map-, ami »"i7 lli,-.-. 

U. S. (Geological and Geographical Surv<-y iif iIm* 'rf>rritorii>> of liiaho an<i Wxtmiing, 
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Unnriee ltl'wn>e«ld. Ph. D. : pp, XO-SS. Nolsa from tlip Orienul SeminaDr. A no* B 
brew Puriidi^. by Paul Uautit : |<p. 1117-124, 
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Procoeding"--. V«il. XXV. M.i\. lv«>. r.» M iv. l'»i'-J. vji ;>;..: \-\ j.;.i'.v> ,,:;.i :v ijv-- l.a- 
marckianism and Darwi:»i-..T.. by Dr. J. A. .l-^'Tri--: pi-. 4J-4.' V'-mtIo Lov^vioptiT.i. b> 
Rev. W. J. HoIIaa.l. Ph. D.: p;.. ^J-J: il. III. IV. V. N\.:.- ,.;. ^.v-.o pv::-< i... t!i- Kx- 
tomal Structurv and Pliv5«».f-nv of lopidoptvri»u- :.irv:»'-. b\ Pr. Alp'.i •'.:- *^. l\u*k,ir.l. pp. 
?2-114: plL I. II. Ctimp »-iriti:; uf rh- till orh.»aM-^r ol.n.in W. O. i'ro>>v\ : pp. ir> II*'. 
<ieojrraphic Lirait-" of -p.'ci**- of pints i:: tt»' bi^i:i nf tl: • K vl Riv.t of t!; ' Nvv:!». by 
Warren Upham : pp. 1 4*^-1 ?J. Kaino Ridc'*-. K- ?*!■' Hvih**. .in.l «^rhor pl;-.':\i»'r. 'rii .tn.'iul- 
ant upon the iKi-siu< away of thi* cn-at io-- >h-.-'t in Hi:i.:h i:n. M i--*.. bv W Y. H»ii\o: 
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Jul»»s Marcou: pp. iri ?J7: pU. VII-IX. WuliI -ii. Coohiiuat '. :in i i»»!i m- l;tk 's i:u-lo>,>l b\ 
niofliti*.-*! drift, by Warren Uph.im : pp. -J'*-"J42. A'I..liri.»ii il not..'*; o«>no.Tiii»\»: th'N.imj»;i 
Imai?i». by (t. F. Wriirht : j>p. '^42 'Jl-'i. Not •> 0:1 C Mitrvil Ami -riiM-i Vroliv,*!-^.:. .ml Kth- 
nolof^-, by J. Crawfoni, Stat" (J •oli>ari-t an-l Mi!i-ral«>..'i'it of Nioar.u'u \ : pp. H' -"'t. rii»» 
.Vntiquity of th.? la'it Ghicial Prrio 1. hv N. S. Sli il.»r. pp. J**** J-T. K v 'it Fv^^^iN of th-^ 
harbor and Back Biy, Bj^tun. bv Warr<>n Tphain : pp. :>'"» -U'». r!»-'l''at>kill P.«lt » in thi' 
Post-Glacial Umlson E-.tuary, by William .Morri- Davi-; pp. :;l^ .{'I'l. U'tirirk- oi\ tho 
PinnidH>. by .\li»h«.Mi< Hyatt: pp. :i:r> :U»>. Th..- TTtiary K'nMoliopl»>»i"i. b\ S.imai'l H. 
Scudder : pp. :<Ta-:jv>. The DraitiairM>f thr BTn.><i> .Tura. h\ Viu'ii^r K. Foor<t.». \vitl» a 
supplementary noto on til.' drainau:* »>f tl» • I\"i'i-ylvaiiia Vppilai'liiaii' : pp. :l»J 4->; pll. 
X-XII. Ploi.stocfne rhan£?"i.*s in E.i-t th North Am Tie i. by Har.m (J 'lanl 1> 'U ' t, of th < 
Gdolof^ical Survey of Sw-.'d'n: pp. 1'>I ITT: with map. Sub^li'lal Oru-itj of o.mm liii 
Eski.*rs*, by Wni. Morri.< Davi-«: pp. 4TT r,>». (i >>lo,'y of Ititu'aaMi. M i--.. b.\ W. O. Tro-sbN ; 
pp. 199-512: pll. XIV- .XVI. : 

Vol. XXVI, Part I. November, 1^91. U* May. l^Wi: i:»2 pp. Tiu' Driirin i>f Driimlm-, b> 
Warren Upham; pp. 2-2.'). Di'fleoted (riacial Striae in Somervilh-, ami Tho Ki-liiiii; l»anks 
b».*tween Cape (\)d and Newfouiuiland, by Warroii I'pham: pp. :t;{ l>. Kviili'm'i'- of nian 
in Nicaratfua, by J. Crawford ; pp. 4i> r»s. Hionla>toloir.\ ami tin- ri'lat<Ml braiuMn'-. «»f bio- 
lof^ical research, by Prof. .\lpha".»u-i Hyatt ; pp. 4'.» rJ."». Trafi*^ of Fauna in lUr ('.iinbri«l<t» 
iflatuf), by J. B. Woodworth : pj). 12.">-12T. 

Marine Biologrical Laboratory : 

Ma9."«acUust»tt.-5 Horticultural Society. Rob.Tt Mannimr, SiMTt»tary: 

Transact ion.-^ of the Ma.s.-Jachusett.-^ HortitMiltural S<nMi»t\. for tin* \i'ar IV'. Tai' 11 ; pp. 
211-:ilH. 

For the year l.slil, Part«< I and II. 441 pp.: 2 litho. plat<'>^. 11 half tone-. Kmms.t.'.mj Kroos, 
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Winter Vi.sit to th.? Bahama I-lands, b\ H.'iin W. WiUon; p|). Jio J::.!; II half t..iir |.lal.'.. 
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For ttu. T"' tIM. Pan I. 301 p|i. Puairi. by WilUani C. Sturirls. pp. 10-a. J 
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DPili FiDlar<na: pp. I:E»-1»£. Injurinac IneMU, by John O. iaok: pp. Ut^UL. Holia 
of PrUaa for l(«. 4s pp. 
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M-.iOi-iStn: tm-sm; im-ai: m^^;; mi-vh. a .Vn« Siiviw ut Btiouihotliras (tom C< 

nceticut, with remarks oD othur New BDgUiid ep«cien by A. P. Hoiw: pp. (TI-ITIIi. 1 
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I-V. 

No. 7. The Ori^n of the Endocardium In Bony FIshos. by A. T. Holbrook; 
pp. 7S-»: pll. I-V. 

No. S. The Pelagic Schizopoda of th^: Galapagos Islands, by Arnoli Ort- 
mann: pp. S<^^112: 1 pi. 

No. 1*. Notes on the Sh^-lls coll*rct.^d by th»: "Wild Durk" in ih*: Bahamas. 
1&^, by Wflliam Healy Dall: pp. 113-1:24: 1 i>I. 

No. 10. Die Opisthobranchi«-n (Galapagos I.j von Rudolph B*:rgh: pp. :.;.>- 
231; pll. I-XII. 

No. 11. An Account of some M»dusa*> obiair^d In tht- Fiahama^, 'ry Alfr-d 
Goldsborough Mayer: pf> ^>J4i:: pll. I-IIl. 

HTDE PARK.— Frank Blake W^-bpter rom:»any: 

Omithr4ogist and Oolosrlst. Vol. XVII. \>yi, No.«. r-12 Pfi. :l>:-.-. 
VoL XVIII. 1*M. Nos. 1-:;-. 144 pp. 

SALEM.->E»ez Institute: 

Bulletin. VoL XXIV. !•«. Nos. : >-:J. I'p 1?.7-!.-?. 

Vol. XXV, 1»SC i!^» pp. Z pII. A C-rio\..« Ajr.o Toy. '•.>■ 'rl\'Ah.Tf\ .S. M. .•«•«»- ;.p. 
1-7. Geological and M;n»=-ralOK:'jal r. ■.:-.«. '.y Jo?.:. }{ H-ar;- . ; ;. '-'.\ '.'.'.-'.J.. 
The Anterior Crar.ial Nrr-.>s of pi;,?, xzr. ri'ar.a •-. Cj. A A^.^'l'J ;; :>-xi: 

Ipl. 

Hen ry WheatI ar.-1 , M . I.'. . a S-.- r zr^ - :. . y V.^-. K t -t. - :. i I J V." .;:«/. r. I ' ;. ;. 

Vol. XXVI, 1«&J, No?. 1-/. ;.:. 1-:; j ;i:.. ?'-'.;ov'^I '^a;. ^.* V.y.^.rX '.'...'.*.-■•, 
Mass.. S*-1W cm. A Pr■=:i::r.i.^a^:'' -'-■■'' ''' '-''•-. v'-r*. ••.-■»•.'- ar.i.r.al.- of K*-r.*. -.ky, 
by H. Garmar. : pp. '.--'Z. 3: : r. -r* 1 . ;^. >.: ;i.-. : ';.'.;.*'.•>-. : .' w^ - • y J -. -. .-. H. 
Sears : pp. *4-7»; ; 2 r i: . H*:; -on : r. ' -. • 'i* . : -. --y -. f :-: r *- - ,r ' : , . .'. • y . .',r r- - . ^ - r. . - - •. * *, 
to accompany' map. ':.y J^.r..-. }'. n-a.-.r ;. ; ::•-:!:• 

Tt'FTSCOI-LEGK.— T-f-..-: ''•-,i>?- :..- ;iry 

Tufts Coll*i?e StJi:*s. No I T.-.-- ,\-*-' ,• ''.';..' >.: :./■.-■.«. '• ?' -k .■■.."• - 
cana. by G. A. Arr.-.I:. ;; :-• : S .- • .*'. .',--"X .':.-• >:>: '.'•«: 
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eralQS. li'rlury lnt^o^tH, by G. C. DbvIb; pp. 11(>-1«; ![g&. 
Maples of Ctnlral Michigan, by W. J, B?nl; pp. 4«iU-4fi<: 3 ptl. 

Twenly-flrsl Annual Report oC the SecreliuT of the Bute Horllcullurai So- 
delr, IS91 ; 1*0 pp. ; a Dgs. 
ANN ARBOR.— John H. Schnftner: 

The Nuttire and DiBDibutlDn of Atlractliin-Bpher«B and Centrosomc* IQ 
VeKBtaMe CellH, by John H. SchalTner. Contribution rrom the Botanical IIA^ 
orolorr of the University of Michigan. From the BoIanlcAl ( 
XIX. pp. MM»: pi. XXXIII. 
t.'nlveralty of MlchleB.n: 

The Prealdeiit'B Report of the Board of Regents tt 
ber 30. US3. X pp. 
DETROIT.— Frederick Stearns: 

Ust of tile EthlnoderniB and Crualacrans In 
Stearnj!. Detroit, to which la appended a paper on ' 
poila from Japan." by J. E. Ives. U pp; B pti. 

Kchlnoderms from (hi^ Hahsma IsIandB. by J. B. 
Proc. Aead. of Nat Scl. Fhlla,. ISSI, pp. n7-»l.) 
A Llat of MollUaca am" ' " " " 

1KS9-U9I), In Japan, hy Frederick Btearns: 21 
IiANSINQ: Ree AKrioultural Collcice. 
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nesota, by Conway MacMlllan; pp. 2-11. Itl. Some extenalons Of plant ranges, 
by Edmund p. Sheldon; pp. It-lS; plL I, II. IV. On the nomenclature of 
aom« North American species of AalraKalus. by E. F. Sheldon: pp. 13-M. V. 
List of freslvwater Algae collected In Minnesota during 1S93, by Josephine B. 
Tllden: pp. 26-31. VI. On the poisonous mnnence of Cypripedlum spectabUe 
and Cypripedlum pubescens. by D. T. MacDougal: pp. 32-3S; pL TII. VH. 
Nitrogen assimilation by Isopyrum bltematuin. by D. T. MacI>ougal: pp. ))• 
4S. Vlll. On the morphology of hepatic elatera. with special reference I* 
branching elatera of Conocephalus conlous. by Josephine E. Tllden; pp. *l- 
S; I'll. IV. V. IX, X. XI. Revised descriptions of the Mlnneaota Astragali, 
Synonymy of the North American species ot Juncodea with ( 
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P. Bheldon, pp. 64-80. XII. Determlnatlaos of some ! 
W, D. Friwt: pp, a-SS: pi. VI. XHI. a revision of the Mucora. 
reported from North America, by 1 
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nilrogen by plants, by D. T. MacDougal; pp. IBfl-ML 

No. 10. The Iron-bearing rocks of the Meaabl Raivge tn Minnesota, by J. 
Edward Spurr. ISM. 'XK pp.. bound In black cloth; U pll.. some of them COl* 



6 pp.: S pll.: 



I flgs. The Geology of 



3 tigs. 
Twentjr-Rrst Annual Report, foi 
Kekequablc Lake In northeaster 
augltc soda-granite, by Ulysses Sherman Grant: PP. 5-S8; pll. I, 11; flga. !■•, 
Catalogue of rock Bpecimena collected In northeastern Minnesota tn ISM, bf 
V. 8. Grant: pp. GMT. Preliminary report ol a reoonnolssance In nortbweatom 
Minnesota. In 1S92. by J. E. Todd; pp, 6g-7K. Field observations of N. H. Wln- 
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llie report of N. H. Winchell: pp, 16S-160. 
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Prof. nyss<rs 5. Gran:. Assis'.ar.: '3-. Ire:?:: 

Concholoeical NoirS, ty I'. S. -."Srar.:. : j ".*.."-::- Fr»-*m :V.i^ >Vv.r:i^rr.:V. Ar.- 
nual Report. 

The Straiiin-apl.Sc r-i-sitior. •.■f ;hv i.'cfsVkr C ■r.j'.or':rr;\!r v^f r.ortV.oiistorv. Min- 
nesota, by U. S. Grar,t : Iv pr. 

Field Ot»»€rvaiions on c-.Tiiiin crar.i::o art as ir. r.orihoAstir:: Mlnr.o#ota. Vy 
U. S. Oram: pp. C^n-!". From the Twer.liotV. AriV.i::!! Ro',v>rt 

Xote on Quanz-bearinp GaM-ro in Mrtr>!ar.t1. ^y I". S. <.";r:i:it: -i pp 

Note on an Au^te Soda-prar.it*^ from Minnesota, by IV S i";v:i«t: pp 3SS* 
3S$. FVom American G<?oIogSst. Vol. XI. 

The Geology- of Kek*-quabic I-akt- in nonhrastern Mir.rosi^ta. by V S tyrant: 
pp. 5-5S: pU. I, II. From Twi-niy-:":rst Annual Kopon. 

Note on the Kt-we«='natvan Rocks of Oran*i Portacr Islar.^i. nortV. of tho ^s*^*** 
of Lake Superior, by I". S. Gram- pi-. 4:?7-4:^♦ From .Vmrri^'an iioolojrist. Vol. 
XIII. 

Prellminar>' Report of Field Work diirinp ISW In northoastorn Mlnnoitota. 
try L". 8. Grant: pp. 'IT-TS. From tho Twi-niy-sioonil Aiunial Urinn-t. 

D. T. MacDoufpal: 

The Tendrils of Passi flora carnilta. by n. T. .M,ioPi.ii>ral: pp. rJ:J i:^\ pi. X. 
From Ilotanlcal Gazeitt-. Vol. XVII i. Intntwlninjr oi" trUiirils; pp .1«X.. ."^i,". 

Minnesota Academy of Natural Sci^-ncfS!: 

Occasional Papers. Vol. I. No. 1. rrollminary Nous on tho Uivdn autl Mum 
mals collected by the Mena^o Soii'ntilu- lOxpt-liiion to i\w IMiilipiiiuo iNlattds. by 
Frank S. Bourns and Dean O. Worcostt-r. 2«ix2:» om. «V| pp. 

University of Minnesota— .Xgricultural KxporlnnMit Station: 
Bulletin No. 2«i, Chemical Division. January, km*;!. HM»p. 
No. 27, Chemical Division. Fobruary. l>i:Kl. Pp. 41-7:'. 

No. 28, Kntomologrical Division. March. ls03. Tho Classitioatittn of Innortii 
and thHr Relation to AKrionlturc, ]»p. TiJ-lH; M ti^rs. 
No. 29, Chemical Division. Dectmbtr. 1S1»H. Tp. ll.Vir.«). 
No. 30, Chemical Division. DfCtmlKr, IsM. I 'p. I'll-li*:'. 

8T. PAUL.— Natural History an<l Gcolo^riral Survey: Sit .Mlniiiapoh;* 
St. Paul Public Librar>': 
Thlrteentli Annual lU*port for tin" yiar iiuiin^; l»ii'rinJn'r :i\. ls:»l |t; pp. 

MISSOUUl 

COJA'MBIA.—Missouri Agricultural rolNni- Kxpirhnont Slutl""' 
Bulletin No. 21. Fit-Id Kxporimcnts with when I. Apr 

No. 24. Comparative Tests of dlffcrfiii br \h of 1)0 

8» pp.; 7 pll. 
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V.-Gpologleal Survw of SIIbbhutI. Arthur WInslow. emie Ge- 
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Olngisl. 

BullFtIn No. *. OeScrlirtlon of Bom 
MIsMiirl. by S. A. Miller: 10 pp, : E pll. 

NO' £ Arb anil origlii of the cryaliJI1ii(t rocks of Slbsouri. by Graamus Ha- 
W«rth, 11 pp.: 4 pll.: E Rgt.: and nott^a on the days Mii<i ImUilJnB atones of per- 
tain woRlem central counties tributary to Kansas City, by Q. E. IjtM, Aa- 
slHtsnt OeologlBt: pp. id-Mi: pi. V. 

8h«:t Report No. 1. 4lE5a cm. The HlKRinsvlllc Bhept In t^fayetin^ county. 
April, i>f!&. IK jip.; with rvoIokIc anil topographic map, and cross and cdumnar 

No. 2. 4(xG3 cm. The BpvIcT sheet. Includins portiona of Macon. Randolpli. 
an<t Charlton counlles, TA pp.. 4 flM.. map and sectlorui. 

No, S. MxSS cm. The Iron Mounlain sht^et. Induding portloDB of SI, Fraiicola 
anil Madlaon counties, M pp.: S pll, : 1< llgB.: with map and auctions. 

Annual Report. Vol. I. 1SV1. 17x25 cm.. Iiound Id brown i^lolli- Preliminary 
report on the coal deposits of Missouri, by Arthur WInslow, Stale GeDloBtst: 
12if |ip.: 131 llliislratJonB, and block map of .Missouri, 

Vol. 11, 189Z, Beporl on the Iron ores (if -Missouri, by Frank L. Nason. A»- 
■Idtnnt deologlst: 3M pp.; 8 pll. : geological map of Missouri. <IxS4 ctn.; a 
HRur^B. 

Vol. Ill, 189i Report on Ihe mineral waters of Missouri, by r " " 
Assistant Gi^oIokIbi; i^ Pp.: niap: 45 plales and lIluBtrDtions 

Vd. IV, ISSt. Paleontology of Missouri, Pari I, by Charlef 
Stale OedORlst; 37! PP-I map; pll. I-XXXIT. 

Vol. V ISW. Paleontology of Missouri, Part 11, by Charles R 

pp.: pll xxxin-LVi. 
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KAXSAB CITy.-Knnsas City Academy of Sclencei 
KlRKWOaU.— llury E. Murtteldt: 

Outlines at Knlomology, by Mary E. Munfcldi, lExM c 
cloth. IKXI. l£pp.:4EngB. 
BT. LOniS— The Academy Of Scienoe of St. I-oula: 
Consli'tutlon nnd Hlatnry of the Academy of 8cl« 
Tranaactlone. Vol. VI, l««-4. No. I, Flower 
Charles Robtirtson; pp. lol-ISI. 

No. ,1. Oprnlng of the Buda of some WOody Plants, by A. B. Hltoheoctl 
133-112; 4 pll. 
No. R. Materials for a monograph on tnuline, by J. Christian Bay; pp. 1! 

The Physical Baals of Precocity and Dullness, by W. Townaend ] 



: pp. l«l-li 



dlse.aHes, by L. H. 1 
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Engler; pp. 1K3-W: 3 flgs. 
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No, 11. Catalogue of Reptiles and BalrHChlans I 
Louis, Mo., by Julius Hunter: pp. SSl-HI. 

No, 12. Th.' Growth of St. Louis children, by 1 
JM-JSO: pll. I-XLVI. 

No la. A study of Ihe Relations ot SallK Nigra and SbIIk AmrKdahd 
|.y N, M. Glalfvlter. M. I),: pp. 4?T-I31, 1 pi. 

No. It. IHowers and Insects— Rosacea e snd Composltae, by Charles Robert- 
son , pp. m tee. 

No. IS. Ue terminations of th» Latitude. l.onitllude. and Flulghl olnve 1 
level of Ihe Laws Ol'servatory of th* University ot the State o' 
MIHon fpdegrair: Pp. 4n-SlK; 1 plate. 

No. 18, Meryclsm regarded In the light of Atavic tendency, 1 
Runee: pp. SIW-SW. 

I, IT. Poai-monem Detection and estlmaiion of stryol 

I. pt.. iir-oit. 




TWEXTT-SEVEXTH AXyCAL MEETIXG, 353 

« 
The Missouri iJolanical Garden (Shaw's), Prof. Wm. Trelease, Director: 

Fourth Annual Report. 17x20 cm., bound in f?reen cloth. ls?»3. 226 pp.; 23 
I>1I. Plants collected in the Bahamas, Jamaica and Grand Cayman, by Al- 
bert S. Hitchcock: pp. 47-179: pll. Xl-XIN*. Further Studies of Yuccas, and 
their Pollination, by William Trelease; pp. lSl-22r): pll. I-X, XV-XXIII. 

Fifth Annual Report, 1894. 16<> pp.; 32 pi. The Venation of the species of 
Sallx described In Gray's Manual, by N. M. Glatfelter, M. D. ; pp. 44-60; pll. 
I-III. Material for a Monograph on the Tannolds. by J. Christian Bay: pp. 61- 
S7. The Sugar Maples, with a winter synopsis of all North American maples, 
by William Trelease: pp. S8-I116; pll. IV-XVI. Revision of the North Ameri- 
can species of Gayophytum and Boisdu valla, by William Trelease; pp. 1(J7- 
122; pi. XVII-XXVI. I»henoloprlcal Notts, by J. C. Whitten: pp. 123-135. The 
Emergence of Pronuba from Yucca capsules, by J. C. Whitten; pp. 137-138. 
Notes on a list of plants collected in southeastern Missouri in 1893, by B. F. 
Bush: pp. 139-158. Notes and observations, by Wm. Trelease; pp. 154-166; pll. 
XXVII-XXXH. 

SEDAUA.— F. A. Sampson: 

History and Publications of the Missouri State Horticultural Society, by F. 
H. Sampson; 15 pp. On some new Sedalia Trilobites, by A. W. Vogdes; 4 pp.; 
4 pll. Two new Carboniferous Trilobites. by A. W. Vogdes; 5 pp. 

NEBRASKA. 

I..TNCOLN.— Elton Fulmer. University of Nebraska: 

On the Occurrence of Phosphates in Nebraska, by Elton Fulmer; 4 pp., from 
Vol. VII, No. 2, Journal of Analytical and Applied Chemistr>'. 

University of Nebraska: 

University Studies, Vol. II, No. 1, July, 1894. 80 pp.; 12 pll. Notes on the 
New Fossil, Daimonelez, by E. H. Barbour; pp. 1-6; pi. I-X 1 1. 

University of Nebraska.— Agricultural Experiment Station: 

Sixth Annual Rei>ort of the Agric\iltural Experiment Station, 1)^2; 84 pp., 
bound in black cloth. Includes Bulletins Nos. 21-26; 1 pi.; 6 figs. 

Seventh Annual Report, 1S94. Includes Bulletins 27-3f>. 206 pp.; 12 pll.; 17 
flgs. 

NEW JERSEY. 

TRFJNTON.— New Jersey Agricultural Collesfe Experiment Station: 

Report of the Botanical Di»i>artment, by Byron D. Halsted, Botanist; pp. 
273-387; 32 figs. 

NEW MEXICO. 

LAS CRUCES.— T. D. A. Cockerell. N. M. Agriculttiral College: 

Additions to the Flora of Colorado— Fungi, by T. D. A. Cockerell. From Zoe, 
Vol. l\\ pp. 282-2S5. 

A supplementary note to Mr. Johnson's list of Jamaican Diptera. by T. D. 
A. Cockerell; 2 pp. 

The Injurious Insects of New Mexico, by T. D. A. Cockerell; 4 pp. 

On some Insects collected in the state of Chihuahua, Mex., by T. D. A. Cock- 
erell, Entomologist of the N. M. Agr. Expa. Sta. From the Annals and Mag- 
azine of Natural Hlstorj-, \ ol. XV, pp. 2<H-210. 

Notes on I'eripatus jamalcen.sls. Grabh. and Ckll., by T. D. A. Cockerell: 
2 pp. 

The Twentieth Neotropical Aspldiotus, by T. D. A. Cockerell; 2 pp. 

A new Attid Spider from Jamaica, by T. D. A. Cockerell : 2 pp. 

NEW YORK. 

AI-BION.— Frank H. Lattln, Publisbf-r: 

The Oologist, 1S93. Vol. X, Nos. 4, .5. 6. 9. and 10. Contains, besides other ar- 
ticles, the Raptores of Michigan, by Scolopax; pp. 101-104. 

Vol. XI, 181>4, Nos. 1-12. 3TC pp. Contains, besides other articles, the Raptores 
of Michigan, by Scolopax: pp. 1-11. Nesting habits of the Brown Pelican in 
Florida, by Morris Gn)b8; pp. .sl-S4. Of the Passenger Pigeon, by Eugene Peri- 
cles; pp. 237-240. 

Walter F. Webb, I'ublisher* 

The Museum: A journal devoted exclusively to research in natural science. 
Vol. I, Nos. 1, 2. 1894. Contains, among other articles, Atlantic Coast Star 
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FIslies: pp. IS-K. An DritUIiulocIC-*! ParnillEe, some obMsrvatluiia Klt^Jiol from 
a sujuurn on Uip Cuinrtua Tardltone telanilB, by C. Barlow. Snntn Clara. CuHt.: 
pp. IJ-H; t tt«B. Afi-tlc Noliw on the hnblta of certain norUlem blrJa in tTom- 
maiidcT isltiJiils and ItamtscbttUia, by L,eonh«ril Slejneger; pp. E3-B«. 
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Ihert PPCry BrJBhan 



3 pp. (Trails- Oneida 



t Gcoloiy; 

Circ'ilar of Informatron. Courses 'o( Inslrocllon. 
UM-ISN, 23 pp. 
Prot A. P. lidKlnm. Colgate Um 

Tlie Urology of UneHa Com 
Uons Oiielda Hialorlcal Society. II 

A Chapter In Olnclal HtHiorj'. by Albert P. Brl«han. I 
Ulet. Bac. liHS-li!K.i 

Rlv€ii and ilM) KvoluUon uE Gwiirrapblr Forma. b>- Albert P. Brlehun. 1 
pp.; 2 hair tunes. tBull. Amcr. acOg. 8oc., March. ira2.> 

The Flniivr Lak^a of New Yurk. by Albert F. Brlghain, S| pp. (Bull. . 
GeoK. Sof.. Vol. XXV, Ko. I. I8MI.I 
ITHACA.— Cornell Unlvereiiy— Asrlcutlural Experiment Station: 

Bulletin of the Entomoloslcal Division. No. 23. Insects Injurious lo S 
pp. 101- 1«. 

Bulletin No. 3S, Entomological Division. WlreworniB; pp. 131-172. 
Prof. H. \-. Slinsctland, Cornell I-plverslly; 

Bulletin No. U. [i:nluniolo|(l(.-al Division. The Pear-Tree PHylla, by i 
SlInKerlBnd, Assistant EntomoloelEt: pp. ISl-lSS. 

So. 60. The Bud Moth, by -Mark Vernon Sltngerland: pp. 1-ao. 

No. Sf,. Tile Four-Llneii Leaf-Bue, by M. " " 

No. <11. All UlvLslone. Sundrj' InvesiigatlonB of tlie year; pp. tST-W; 3 
I ill. and Uga. 

No. I'A. ISntomological Division. On Certain Gr&ss-Katlne Insects. tiT B 
ralm Porter Felt: pp. is-102: pll. LXIV. 

No. TS. The CabbHSe-root Ma^sol. with noti 
allied Insects, by M. V. Sllngerland: pp. 4TB-578; 1 

No. sa. A Plum Bcale In western New York, by M. V. BIlnBerlandi pp. < 
TOO: & Dss. 
NEW IIRIU 11 TON.— Natural Sulencc AsaDclallOD of Staten 

Proce«llnea. Vol. III. November. iS»l. to October, 1K!», s 
TV, Not. 1-12, Gi pp. 
NEW YORK.— Aslor Library; 

Forty- Fltlh Annual Rep 
Llnnaean Society of New York; 

Abstract Of the Proceedings for the year ending March 2. 

For the year ending March 1. 1K93, with a paper on "MlUce 
History." by Tappan Adney: U pp, 

For ihB year ending Mareh 27, IWl, wllli recent progress In the sludjr i 
North American mammala. by J. A. Allen, and a conalderaUon of a 
thologJeU literature. *lth •.•xtracts from current criticism, by U 1 

New York Academy of Sciences: 

TranoiiClluns, Vol, Xll, IKiZ-ual ZTO pp.: S pll. AddiUona to tlie Palaro- 
botany of tiie Crelac«oua forniallon on Staten Island, by Arthur HoUIck; 
pp. 2&-3ff. Notes OS the clays ot New York and their economic value, by Rcdn- 
rich Kles; pp. «-47, The North Aroerli'sn species Of Ihc genus Leflp«dcz«, by 
N. U Brllton; pp. CT-fiS. On an occurrence of Gabbro (Nortte), near Van Arts- 
dalen's Quarry. Bucks county, Penn., by J. F. Kemp: pp. H-T!. Pact and P»l- 
iBcy In the boomerang problem, by C. H, Emerson, Whitehall, N. T. : pp. 71-91. 
A Geological Reconnolsance in the vicinity of Qouverneur, N. Y., by C. H. 
Smyth, Jr.: pp. OT~10S. On Phosphate Nodules from the Cambrian of southern 
New Brunswick, by W. D. Matthew: np. lOS-UO: 4 pll. The Sunapee ealbUoK: 
a fourth New England variety of Salvellnus, by John D, Quaokenbos: pp. 13^ 
161. PiKnt Distribution as a factor In the Interpretation of Geological Phe- 
noraenn, with special reference to Long Island and vlclnty. by Arthur Hoi- 
lick: pp. IW-WZ. I'elrogrBphy of the Onelsses of the town of Qouverneur. N. T., 
by C. K. Bmyth. Jr.: pp. iOS-ZIT. On recently discovered deposits of dlato- 
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TivEyTT-.<EVEyTn AyycAL .vf;f;r/.Vf/. ;^,;j;, 

uii.-. .-s rir:?: :r. :he Adironaacks. l.y Charlt-s F. (.'ox; pp. 2l'.». -*::i». Pirllml- 
TL^ry . j-nirll ■-:;■. n to our knowledpo of tho (.""rotaofOiis foriiiatioii «)n L<>nK: 
I«:Ar.i ir. i -.istw&ri. by Arthur HolIU-k: pp. '2T2-'2:^; ill. V-VM. On imtoiiiuu' 
jr.-i :::*:^r af ;-rnia*ce? of Trlarthnis llinkii. l»y W. I>. Mattluw: pp. li:?? -Jla; 

V.:I. XIII. :v.v5-:xi-i. s:*; pp.: 7 pll.; l'» t\K». '•TIh' On-drposits at Franklin 
F-jrr.i.T a.r.-i C'sd-E-nsbure. New Jerst^y." l»y J. K. Kiinp: pp. 7«ii»N. ou Alla- 
r.::- ■.r-s':al? from Franklin Kiirnace. X. J.. »«y A. S. Kaklr, (^^rru'll I'lii- 
\>rr«::y ;•;•. I'/l-l"!. A rielstooene lake-bo<l at Kllzalu'thtowu, lOssfX county. 
N. Y.. ':•'*• Krir.rioh Ri^s: pp. lM7-lir>: pi. I: 4 ll^s. Sonio furtln»r noU's on the 
Gr<'lv£r>' of •;:«: north shore of Lon^ Island, by Artlmr II oil Irk: pp. rj--i;»i». Onr 
'.'or. .ri ::.:n •■' "Sp»?citrs!*" as Modiri«Ml by tlu- l^Oi'triin' nf l-:v«»lntion. liv N. L. 
F'.ri*.:-. n: jp 132-I3.\ An orMcnlar R-raniu- from Quonorhonto^ruf Hraili. H. 1., 
by L. K. Kt.m;-: pp. 14'*-144: pi. IT. Notes on tht» I'rtruKraphy nf n rtalJi ba- 
?^i:i-^ !-ouldr-rs from Thetford. Vt.. by K. < >. llovty. I'll. 1>. : i)p. li:i-n;:» Ai- 
coum of an ancient beaver pond and of cut sticks found therein, by l'rnfes^or 
C»liv»rr P. Hubbard: pp. 177-lSl. On Caswellite. an altiTciI blotiti> frmn P'ranklln 
I''^:rn a •:•*-. N. J. Quartz Crystals from Kllenvllle. N. Y., by .Mlurt II. Clnstrr; 
pp. i?l-lv>. The Intrusive Rooks near St. .John. N. 15.. by \V l>. .Matthew: 
pp. 1>5-?*?. A group of diabase dikes nmonp: the Thousand IslaJuls, St. I.aw- 
TvT.t.f riv-.r. by (.'. M. Smyth. Jr.: pp. 2«m-L'll. (ieolo>,^y of lOssex ami \Vlllsbon>' 
townships, Flsst-x county, N. Y., by Theodore (Jrfi-b'v \Vhlt<': pp. *J1I-2.'{|. 

Xew York Microscopical Society: 

Journal, a <4uarierly roafrazine. Vol. IX, iv.*,"?. ISO pp. Nuti-s v>\\ some Ib-- 
searrhf? amonj; the Diatomact-ae, by K. M. ('unnln^'ham: pp. s.">-n.'.. 

Vol. X, 1»W, 1-IS pp.; 7 pll. On Uniformly Stainrd (.^ovrr-prepsii'atlons (»f Miero- 
or^anisms. free from distortion, by Alexis A. Jullen, I'h. 1>. ; pp. l-II. Xous on 
the Structure of the Endosperm of I'hytelephas Maerocarpa liuiz «t Pavon. and 
of Smilacina racemosa Desf., by J. L. Zabrlskb': i»p. H-M: j»lati' :^. The com- 
parative Anatomy of the Vertebrate Skin, by (b>(irv:«- William K<»sinak; 
pp. 12-51; pll. 41-43. A Contribution to the History of the FiMmation uf the 
Lichen Thalus, by Carlton C. Curtis; pp. CS-tW. The Cretaceous F«iramlnlfera 
of Xew Jersey, Part II, ori|?inal investijratlons and remarks, by Anthony 
Woodward, Ph. D.; pp. 91-13:i. 

Torrey Botanical Club: 

Bulletin, Vol. XX, 1>93. Xos. 1-12; i'lH pp.: 'M pll. Studies upon the Seed- 
lings of Plants and of Order Composltae. by W. W. Kowlee; pp. 1-17; pll. 
CXXXIV-CXXXVIII. A new Species of Lisiera. with notes on other Orchids. 
by Thompson Moronp: pp. 31-;H». Report on the I'lora of Luzeriu- county, renn.. 
by A. A. Heller; pp. 5o-«7. The 1 development **{ the Sporocarp of P'ilularia 
Americana, A. Br., by Douglas Iloujjrhton Campb»-ll: ]»p. in-llN. An •xamina- 
tion of some of the seeds of Xative Orchids, by Carlton C. Curiiss: pp. IVJ- 
1&2; pll. CL-CLII. List of the ^Jrasses of J'ennsylvania. by Thos. C. Porter; 
pp. 11*3-211. Notes on the Flora of Hlock Island, by \V. W. Baib y; pp. L'l'7-2:il«. 
Index to recent Literature relating: to Potany: pp. 2'il>-L'7t!. Xew anil Xote- 
worthy North American Phanerocams. VII. by X. L. liritlon: pp. 277- i^L': i»l. 
CLVIII. Two new American Hepaticae. l)y .Vb-xander W. Kvans; pi». 3'7-ni'.i: 
pll. CLXII, CLXIII. A Study of thi- Scale •haract.-rs (*f th.- Xortheaslern 
America Species of Cuscuta, by W. D. Matlliew; pp. .'Jlii-:;i}. ].ll. CLXJV. f'LXV. 
Lichens of the Black Hills and their T>isiribuTion, by Tin. mas .\. Williams: 
pp. 34t»-355. Botanical Xotes from I*.alnbridi:«-, <.;-ortria. by Auk. F. lV)«rst«'; 
pp. 2S4-3D1. Contributions to American lIryolo;iy. in. by Klizalx th O. Pritioii: 
Notes on the North Ameri<*an sp«<-les of Oi'iliutrichum; pj» ;i:«;M".'.. X<Aes on 
Carex, XVII. by L. H. Bailey; jip. il7-4;;i. Th»- Alt.iiudinal IMslribuiion ..f the 
Ferns of the Appalachian -M(.»unlain System, by J.ilui K. Small: pp. 4.''-l''7. 
The Solandi Process of Sun Printing: pp. l^.'-l^^. 

Vol. XXI, 18ti4. Xos. 1-12. 7IS ml: H pll. Cr.ntribwiions t-.. Am.-ri.:an P.ry- 
olojjy, IV. Notes on the North Ameriean Sr>«' i'-H "f ^ )ri.h«»lncliuni. II: j»i'. 1-2' 
New or noteworthy North Amerieiui i*harii-r<i«jirns. \JIi. by X. L. Pnilori: 
pp. 27-37; pll. 173. Additions to ihn- Pala-obivaiiy ...f ih- Cr..taei-<.us F.-rma- 
tlon on Long Island, by Arthur Hollick: [.p I-'-'-: pH- 17-J-lvu. a Study of the 
Genus l»soralea in America, by Anna Murray Vail: pp. ',»l-lVj. Western Species 
of Orthotrlchum, by Klizabeth <:. Prition; pp. 137-ir.9. A Kevialon of Uia 
Genus Physcomitrium. with fb-scriptlonH of five new species, bj* EUiabttli O- 
Brltton; pp. 18J^2ii>. The G«.nus f'assia in North America, by Chart'" 



I'nitixl 9laU-s (Jn«raphiMl Surrrje Wni of the One Huorlnidlli UpIi'IUii. br Llw 
ai'o. it. Whanlnr. C^rps of En^ntwrn, U. S. Ktmy. Eu clianic: ^Ix-t) cni.. luatr 
cintli. Vnl. n. IA7I. Asimnumy miil BnrmDi^ic BypanniKtr)' : M> pp.: ffi til- 

ITQJiod &lal« ticofrrapblciil Sunc);i West of One HuDilrHllli Unriduin, bv Copt. O. H. 
Wlin>li>r, U.S. Array, iuchnntii. ViiL lit. 1(«1. Sarwlinnmit — Bi-purt iiiwu Oanliwieat Ex- 
uDiinatiiiiu in snnlhprn ColoniHiiund in Donhrrn S'vw Mpxic«i durlnelhc rears IMMiunl 
IS7«.bf John J.Sicienwn; with nn nppendli upon tlie Carbooitumui. lUTOrlehrBti' Fot- 
BilHO{.N'<i«'Iluxico.b>C.A.W]iil<-.M.D.: lAapii.; 4iil].; Siiiiiib: lafUm. 

Bt^poTt of the Unitri SiBlOT Oeoli^oal Sumiy irf the Tprritario?. by F. V. Hkrilen. I". S- 
eeolc«Iit in Dhanle: 2tiH0 cm., bound in rwl-hpowo clolh. Viil. lU, ISN: 104C pp.; 
1X2 ptl., six or tbem doable-page, and euDtalDiiiic iu ill aUibt WUO Seures. Ructiun I, Th« 
Tertiorjr Fonnstiofw ot Uio Central BiNtioD o( Ibf Uiiil«d atates; 
Section It, The BorizoDtal Belatioon of [he North AnietieaD Tarturluii will) thtna Of 1 
rope: pp.Zl-lUiri: l»21i(IioKrBpliicpll.:»tw> 

Rhdib titlr. Vol. IK. U>7fl. brF. V. RairdeM, GimlosisI In oharss: KN pD.i II pU.i ij 

wood cuts. 

Vol. :Ctl. IK9. byK.V. Ha;doD.O»oIo«bit iDchai«i>:XBpp.: 17 plL 

U.S. AretioEipedirion. SUHiiiiprPolBris,C. F. Hull, (-omniBndiii«:'i(t»)in 

bruwn cloth. Vul. I. PbTsieal Obwrrndnns, by Dr. Emil Ba»aeU. Cbiet uf aeloattlto d 

partment. tS7e. H63 pp.: fl pll.; ;« woudcnis. 

Alun H. Tbonipson. D. D. S. : 

Tbu Oriitln and Eiolullon vl Ihc lluinan Face, and tlie Descenl of Fitcial Eiptnui 
Aitno B.ThumpmD. aipp. 

LOU13IAX.-V. 
PATTEHSON.-W. J. Thompson, Calumei Plnntation, La.: 

BnlletiD >'□.». Field SiperimoaU with Sugar Cane, muhoiis ot IMU. 1SPI. and t 
Hubort Kdson, obemist; in pp. 

MAINE. 
PORTLAND.-PorUand Society at N'etunl tUstorr : 

Purtiauil Catxlivnouf Maine Plants, 9e(»ad cdilloo, by M, L. FerDild, From it 
cendioga. IWt pp, 11 -Til. 
Edward L. Rand. BonUm. Una. : 

Flora of Uoaul Desert lalaad. MaJBO. A Pndtmiuair Caioloirui.' ol the Plaatd n 
on Mount Dexcrt bluad. b> Kdwanl L, Band sad John B, BMHnlU, With a ci<ulc^eal k 

U.\RVLAXD. 
BALTIHOBE.- Johns Hopkina University: 

Cireulsrs, 211.10 ciu.. Nos. mi-KTi, Vol Xn. IXt pp. Noles in Philolun. Tbo Llnltai 
tion ot tlia Imperatiie in the Attic OrHton. by <;. W. E. klUlBr; pp. 17-34. Uafs of tlia 
hirritury iueludiKl withio the slote of Marxland, lapeclally in the liclnily nf Baliiniiim. 
by Prol. Goortn It, WilliHuia : pp. 37-SI. Addrofe ot Bon. Jamc* B. Angidl, L1~D.. pnMi- 
doDi of the UniTeruIf ot Uiohiiran ; pp. !l)t-72. A Centnry ot Comparat)** PhJlology , b> 
^^_ Maurice Illu<>mai>UI. Ph.D.: pp. 39-M. Notes trom Die Orieninl Seminary. A na« B 

^^^^^^L brew Paul Han 
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«.ia3ACHU9BTT«. 
nHticau Academy of Artdand Soienowt: 

' Berien, Vol. XS; Whole Serie* ToL XXVItl, May. ItVQ. to Mnr. MB; 

tW pp. : 3 pU. A Bevisieo ot the Abmiio Weigiit ut Barliiin, by TIhhkIotd WiUlam Bleb- 

3.1-30. Ttwrmu-eleetcio Uethml o( St ndylnit Cylinder Conileusa tion In Steam-im. 

gines, and Xotc nn an Approximate TriguDOtaetiic EipnooioD tor the nui.-tii.ir;,iii- ,,t 

II temperntUN in an engine cylimti-r. br Bdwin B. Hall; pp, 37-M. Shjl' 
Tta D»roRnBtitM IS uT Moths lit the tamily Snlnmiklae, by A. 8, rackard, V !' 
pll.llll. EMomion o( tlifl Diaphraam i.( a ToluphuOB Becelvnr, b|f CIik' i 

' ir N, Hapallirld. and Benry M. Phillips. p|>, W-IUZ, '£U-:iMI, AdiUtiuns i. 
gamic Flora i>f Mexico. rdbcorurMi by C. Q. Pringlc io ini-R^ by 9. L I: 
H. E. Beaton : pp. IIU-IIS, Kow and Uttlivkuijwn PhinU eollMtml on Ht, ■ - 
er ot l«9l.'by Hnnry E. SbaIod: ptoscnlcd by B, L. Itoliiiuan. Jan. II. I-''' 
iortb Aineriean Silouwe and Polycarpeae, by V. l~ Boblnion: pp. i- 
L's of Lal«ulbenincoae. by Boland Thaxter, pp, lOfi-ISx Real qnh>ai'«<.>l - 
n- Ili-iiry Tnbor, pp. 212-2il. l>ii tin- Ciiprinminonlum Double Sb1i», 



Wni. Btehanb and Habnn Univor Sliaw: pp. 21T~2M, Notox on tl>» OxidosoonMiand I 
Cwim, SxiiiaraliiU'. asiiiilmit?. and FFTHOsnnile. U> Wnlcott Oiblia. M. D.. pp. 2in-27g. 

UiD SubaUuiMd CroroooUoKiiiDi and Mumbniinic Aoid. hf Huary I). HiU and Rnbeit W. J 
ConuiliwHi ; pp. l-H. A Hariaion of rhe Alomic Woiitlil ill Barium, secooiT pa|»r. by TliiM^. I 
dure Wm. Rli^hards: pp. U-Vl, \>w Genein unil SpMiw ot Lnboulbmlacwr, hy Roland. ■ 
Thaxtnr. |iib (12-111. AcHiitileal Piiisotiias train wni! lupfln anil tabricx. by Cbnrtes R 
aaDK«i; PP- IIZ-ITT. Laws iit Cleavngu iu Llmni, by C. A. Knlnid. pp. im-^'S, Oeevx 
fencv ift Dinmoode in Moleoiitee, by Oliver niiippte Huntington: pp. BH-IUl. Doubli 
Ualoidb at ABCimony Had Pocaauiiiiii. by Prsuci? tinao Baaadici: pp. 2IS-21' 
phenoitchliiric Acid, by Harris Eastman Snwyur: pp. 2ll,3Si. Tlie SinltJivJlle Meteniie 
Inn. by Olircr Whipple Huntiaglon; pp. ■ai-SX}; 1 pi. ContributianH rrom tha Q 
HiiTb«riain ot Haniird Uaitenity. new serine No. 0, by B. L. Bobinsoa. I.— The Mar 
American AlalDM'; pp. £I»^ia. IL-DBaeriptlunBDl Newaud hithurto impvrfMtly koowt 
PUnlii DbUealod In Ueiico by C. Q. PriD«le iu ttISi and imi. pp. SUSja. 
Inlisrltaneu of Amiuired ChamclPCfi in Animals nilh n couipletu mi'tHmurplinslB, h 
AlpheuB 8. Paolcani. M. D. ; pp. aai-WO. On the (Jmnp ol Aalomorplilp Liuonr Tronsfoi 
nacioas of a Biiinonr Form, by Honr>- Tabot ; PH, iTl-SSl. 
Biwton Society nf \nlutal History : 

PrWKWdJnga, Tul, XXV. May, I8B0. to May, HMZ. SZlpp.; 19 pintaa and map!. Li 
nMrDkinaifm oud Uarwlnism, by Dr. J. A. JiiSi-iuhi pp. V!-iS. .Vaintiv Liiiiidiiplera, by 
B«T. W.J. Holland, Ph. D.; pp. S^-^: pL IU, IV, V. HoHts nn aomc pwaU in Iho Ei- 
ivmnl Srnierure and Pliyln^oay of l(?pidopIeroU9 larvae, by Dr. Alpheu; S. PuDknr'l ; pp. 
9Z-I]t;p|]. I. U. Oumprailluu ot Ihe till Drhiiuldnr day, by W. O. Cniabyr pp. 11^-140. 
Q*njtr«ph!cLimiUof apaeiagof pl.-intsln tlia b»-iu ot tli? Bod Ri«r of the Nofth, by f 
Warren Dpbam : pp. HO-iTL Kama Ridgei. Kettle Hotea, and other phaaonionn avtend- } 
c pnHaUiB aw«y of tlw grWHt lct> sliuflt Id Hlnuham, Ma^s., by T. T. Buuro 



r, hyA.a. ' 
■ ■c with map and ieotion. Iwt'l 
it/i, andoUwr lakas iiicloMdby J 
1 1 noMi ooDOurainc tUal^Biupa i 
m irican Ardhn>lo«'y uod Kth- f 
>r<(inaraKnu: pp. UT-291 Tha I 
■2.Vt-2M. RMoat Paull* ot ths \ 
inUphnm; pp. aUG-aia. The Cntakill Dalta in tb« j 
"" " iS-itM. Ben " 



pp. 173-lW. nil 

Qolbenr; pp. I>W-3I1. G'llojry ■■r tl 
JliliiB Morciiii: pp, iH-'i^T; pll.Vcr 1\ 
mu'USr<l drift, bv Wnrrui Opkiirii |.' 
IinBgo,bjQ, F. Wrixiil: pi..-JL-Vi. 
Uoloxy, by J. Cniwriiril. Sinli' <t -i.Ih^'i 
Antiqnity ot llio lii»l Olacinl Perio 1. 1 
harbor and Rack Buy. Bnitloa, by Win 

PuNtOUclal HmlxDu Estuary, by Willinm Hnrrlg Da<riai i 
PlnnldiF, by .Vlpheiis Hyatt : pp. MMW. The Tarlinry Bl 
Soaddar: p]i. riiu-^tia. Tht DrniiiBKs of tlw Bemeae Jurn, l< 
BnpplKinnotarj nnfe on ilip dmina^ of tlio Penosylnani.i \' 
X-Stl. Plpi*locenef-hniiiieiinEinrirnNorlbAnU>rlCii. ii- ' 
(hokwical Sorroy of Swed.-u; pp. 1)1-177; with map. - 
bkon, by Wm.Miirrl,' Davis; pp. J77<li>l. Uiolo^y of llm^ 
~ p. 1SB-M2; pll. XIV-SVI, ; 
I Vol. XXVI, Pan t, .■Soraiotwr, IHSa, lo Uny, VSr-t; 162 pp, Tho Orivln of Dmmlioa. tqr 1 
•a trpham : pp, 2a>. DeBected Illocial Stiiao iu Somarrilli!. nod The Pishins Bonks ] 
on Cupa Co<1 und SBwrimndlaud, by Warren Ui^ain; pp. !9-t8. Kvidnaeoaot n 
' Id Sh«r«i[aa, by J. Crawford ; pp. i9-.VI. ItioplastoWy and tho n^lalwl branohris of t 
logical nswatiih, by Prut. Alphaeua Hyatt ; pp. 4e-12S. TrHCi'S of Faunn in the Cambridce | 
alatui. by J. tl. Wooilworth ; pp. lSn-127. 
If orloe Blologieol LaboratoTy: 
If aMaehDnett* Hurtloultural Sociuty, 
Trati>notioD> of tho Mo-iJiDtihuwi 
ZII-S4B. 

For tJu>yi>arlS))l,pHrta laud tl, 414 pp.; 2 lltlio. plalaa, llhalf-tonra. BTnwnuD Trm^fl 
by William CSUoiw: pp. 27-48. Bo»i. by John N, Uay; pp. 4IKVS. RooirKliea tor tuawuir 
and Funkl Injiulns Fmitir, by Samuel T. Haynurd: pp. IiB-71, ChrysanthemumB, by John ■ 
Thorpni pp. IS-Sl. Tha Slrawhi-rry and it* Ciiltnra, hy P. M. An«>ir; pp. SU-IOD. GB(I~1 
craphionl Oiatribnclon ot Plnnte, by W. P, Oanong: pp. I(li<ll7, Thn Study ot Hortlcnl-B 
tare Iu poblic sehuola, by Dr. Chncltw C. Bounds: pp. Il«-140. Oisoasea of Trooi UkelTifl 

L tofoUow Injiiriiw. by Wiliism 0. Farlow; pp. lUKiJS. Thar" " "" 

M». by Ctiarlos L. Alhiu: pp.l3B-n4, Fenu, by Hoorga R. DBVonport; pp. m-SM. i.« 
ftVlntH Viait to the Biihama ti'biods, by Hwiry W. Wilson ; pp. 2IU-2»; II halt-lona pUtM. J 
(7art II, Report of CummiltfM, et«. : pp. 2IU-414, 

For lliu t"9r I"'*"'-, P«"' I ""d II, l.'il pp. : 3 pll. Soil and Irrigiitlon ot Bnpt. hy Hon 



m, PartU: p: 



u<» villi lii»«i5. I*j Ptof, 
Ids, b): fnif. J. E, Rumtibnx: Mk KU-II 
bjr Col, Hptiry W. Wilmn; nr. 151-173. 
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Johns. Ru»«II: pp. I» 2T, Lute Exiurl 
as 17. l^lIllr<nla Oisiiciwn nnd tlioir nimw 
CDnBiderntJaiiH opan Iba SubjMt uf Deo' 
OfTiatu. el«. : pp. tss~M. 

Furtlinj^i'nrlM'a.PHrUtiijiJ 11. Urtpp. TheBtKuiiiiiiietot BiinioulUint.hrHMi.E 
L. Pnrkcr: pp, W-7». CombBtliig the runsmu Dumuh ot fliiBlB, b<r B. T. Oal' 
pp. ?3-aH. Willi Flawan nail Funu. h) Hi. P. D. Rtelunls: pp. Nt-UW. Tlu> Car 
nml It* rultnm. br Rlnhanl T. Urnihsnl ; pp. ie»-l21. PiiisiHiuaa Plants. 1>x WillUm ^ 
Brooke : PP. 123-111, AquaUD Plant* and ilwif Cnltare, trr L. W. OoodpU ;, pp. 1< 
Tuhorons R<»ii«l II»«iiDiiu, hy Julm O.Unrkor: pp.in-171. k Viiit la Japan, bjr JnnM 
Cumlpr ; pp. na-lBI. Part 11, pp. IM-UM, Reports. Seh«dult> of Priii>s hir IWt. M ppk_ 

Fur the your UM, PitM 1. ail pp, Funsi. hy WiUwin C, Stnrsi*. pp. Ui-SB. , 
abfirit UushnHHtiv. hy William Falconer; pp. W-IZS. CiiwrHrins and Cakoufatrik^ bjr Kr 
Mih FitUirwri; pp. tX5-l3Z. Ia]nrloiie InxMU. by John f). Jank: pp. 13MH. 
of Prilof fnr IHM. IH pp. *- 

Bufecm Puhllr Ulirnry: 

Foriy-woOBd AnDunl Rcpiirt of tW Tniatoesof the Pnblic Library, I'Wf. IE p 
]>« WultD, FiakcdiCo,: 

CMtnloBiiitf nf Bonkt., 
KsUs A [dariat; 

Uiintllly rnlHtnsDtif nn>) LlBt« »( tkH'ks. 
CAUItRII>ai!.-Caa>bru!eDEnloinalnKLcaiaub; 

Psyche, a Joarnai of Enlnni»loay. Vol. VI, Sur. m-212. Pp. MS-:,';,. |.11. VIM-Stl 
Ttw Orlboptoran Gpn«s Hippl.<ou><, by liainool II. Soadilnr; pp. :ttT ■ ■ 
tioneiif nov; fpooioB aad gonora ot W(we Alricaa Ldpidoplera, l» \^ 
3K. xa m. iii-iiM.tai-t,^ ui-im, m~m.4ia-tiM. i>i»-a2o,»i-B3^ &>'' ' 

XVII. XVIII. U:. SSI. \ii idtoresCinK Blo«l-suckin< Gnat uT M» i 

byC. n, Tylcr-Towiiscnd ; pp. a»S7l; pL Vltl. A praliminnoSiPi , 

apldoTs ( PlwliinKiiitw ) of Uis5ii«ippi. by Clarenoe M. Wend : pp. US- 4L'> 

Primititc Niimb).r at MolpinbiaP Vvatis in InWotE, by W. U. Wlimtec 

4»7 : ttJ-tm : MM-Ma : saihUl : nU-Si: : MI-IM. a Msw Bpwins of menobothrn* ffom G 

nocticiil, wilhn^miirkBod oUiur No* Kn«laiid species, by A. P. Home: pp. 4THTO. "* 

SUiawof two Jnmnica Kyniphalidn-. by T. D. A. Cockerell : »•*> ' 

■nil Mhur Niit.iili>n(i[|*. hy A. S. ParkHnl , pp. tO^-MEl. SZi-va. 

Vol. Vtl, Noe Sta-XU. Pp. g-I68; pi. I-VI. New and unduacrlbed gen^n ■ 
BP»clFB of Wesl Arrlcan Noctuidae. by W. J. Holland: pp. T-10, 37-St. fl-», VT 
M-M. im-iSf,: |>ll. I. U, III-V. The IJeniBSloniaUdBe and TroKulldai ' 
t'nlted Blatca, by Nathan Banha: pp. U-11. H-08. New England Aendld««, 1 
Albert P. Moran: pp. 13-U. 6M6. ICC-HW, 147-lH, l«-m: pi. VI. The Hoblta of U 
Aculeatif Hymen op tera, by William H. Aahmead; pp. 16-W, 39-4a, 69-«, TE-». 
Pror. A. 8. Seymour: 

Orchard Rusta, by Prof. A. B. Seymour; £ pp. DtstributloD of PUcelalft 1 
teroapnid. by A. B. SGymour: 1 p. List of FunKl collected alonfr tb* Not 
I'UClHe Railroad, by A. B. Seymour: Proc. Boat. 800. Nat. Hift.: pp, : 
Chnracter ot Injuries produced by Parasitic Funsl upon their host | 
From Arocr. Nat., ISTT; pp. 1114-1U7. 
Miiaeum at Comparative Zoolo^7 at Haj-rard CuUeire: 

Annual Reporta of the Curator, for I8S2-1, SO pp.; for ISH-t. K pp. 

Sulletin, Vol, XVI. No. 13. Report upon Rocka collecte<l from tile OaUpi 
laiandB, by George P. Merrill; rP- l^W. 

No. 14. A Baalc Dike in llie Conneotleut Trlaaalc. by U. B. GriEWoId: ppi. S 
»2: I pL 

No. IB. Notes on the Oeology of the Island of Culm, baaed upon a reco 
aance niade tor Alexander Aeaaali. by Hoberl T. Hill: pp. 2U-:ss; pU, I 

Vol. XXIV. No. 1. On Umatella Gracllla, by C. B. Davenport; pp. 1-44; |i 

No. S. Note on the Carollda and the Ductua BotalU of the Alligator, by C t 
Davenport: po. «-l8; 1 pi. 

No. J. On llie Eyes, the Integumentary Sense PaiilUne, t 
ot the San Diego Blind Fish (Typhi ogo b luaeal If ornlensta Stelndkcluwr), 
W. E. Riller; pp. Sl-liffl; pll. I-IV. 

No. t. Vorlaunger Berlchl uber die Brbeutetcn Hololhurien 
Islands), von Hubert Ludwlgi pp. I(i6-U<. 
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No. 5. The Development of the Scales of liCpldosteus, by W. S. NIckerson; 
pp. 115-110: pll. 1-IV. 

No. 6. Studies in Morphogrenesis. On the development of the Cerata in 
Aeolis, by C. B. Davenport; pp. 141-148: pll. I-II. 

No. 7. Preliminary Descriptions of new species of Crustacea of the Gala- 
pa^ros islands, by Walter Faxon: pp. 149-220. 

Vol. XXV, No. 1. The Orthoptera of the Galapagos Islands, by Samuel H. 
Scudder: pp. 1-26: pll. I-III. 

No. 2. Compte-Rendu sur les Pantopodes de las Galapagros, par W. M. 
Schimkewitsch; pp. 27-43; pll. I, IT. 

No. 3. A Method for orienting small objects for the Microtome, by W. McM. 
Woodworth; pp. 45-47. 

No. 4. Report on the Turbellaria of the Galapagos Islands, by W. :McM. 
Woodworth: po. 49-52; 1 pi. 

No. b. Note Preliminaire sur les Alcyonaires (Galapagros) par Theophile 
Studer; pp. 53-70. 

No. 6. The Hydroids of the Galapagos, by Samuel F. Clarke; pp. 71-78; pll. 
I-V. 

No. 7. The Origin of the Endocardium in Bony Fishes, by A. T. Holbrook; 
pp. 79-98; pll. I-V. 

No. 8. The Pelagic Schizopoda of the Galapagos Islands, by Arnold Ort- 
mann; pp. 99-112; 1 pi. 

No. 9. Notes on the Shells collected by the "Wild Duck" in the Bahamas, 
1893. by Wflliam Healy Dall; pp. 113-124; 1 pi. 

No. 10. Die Opisthobranchien (Galapagos I.) von Rudolph Bergh; pp. 125- 
231; pll. I-XII. 

No. 11. An Account of some Medusae obtained in the Bahamas, ))y Alfred 
Goldsborough Mayer; pp. 235-242: pll. I-III. 

HYDE PARK.— Frank Blake Webster Company: 

Ornithologist and Oologlst, Vol. XVII, 1892, Nos. 10-12. Pp. 145-188. 
Vol. XVIII, 1893, Nos. 1-10. 144 pp. 

SALEM.— Essex Institute: 

Bulletin, Vol. XXIV, 1892, Nos. 10-12. Pp. 137-184. 

Vol. XXV, 1893, 134 pp; 3 pll. A Curious Aino Toy, by Edward S. Morse; pp. 
1-7. Geological and Mineralogical notes, by John H. Sears; pp. 8-13. 111-125. 
The Anterior Cranial Nerves of Pipa Americana, by G. A. Arnold; pp. 12»>-]34; 
Ipl. 

Henry Wheatland. M. D., a Sermon, by Rev. Edmund B. Willson; 17 pp. 

Vol. XXVI, 1894, Nos. 1-fi; pp. 1-140; 2 pll.; geological map of Essex county, 
Mass., 88-100 cm. A Preliminary List of the vertebrate animals of Kentucky, 
by H. Garman; pp. 1-C3. Mineralogical and Geological Notes, by John H. 
Sears; pp. 64-76; 2 pll. Report on the Geology of Essex County, Massachusetts, 
to accompany map, by John H. Sears: pp. 118-139. 

TUFTS COLLEGE.— Tufts College Library: 

Tufts College Studies, No. I. The Anterior Cranial Nerves of Plpa Ameri- 
cana, by G. A. Arnold: pp. 1-9: 1 pi. (From Bull. Essex Inst., XXV.) The 
Classification of the Arthropoda, by J. S. Kingsley: pp. 15-13. (Amt-r. Nat., 
XXVIII. 1894.) 

No. II. Development of the Lungs of Spiders, by Orvflle L. Simmons; pp. 49- 
62; 1 pi. (Amer. Jour. Sci. and Art. XLVIIl. 1894.) 

No. III. The Development of the Wing of Sterna Wilsonii, by Virgil L. 
Leighton: pp. 63-76. (Amer. Nat. XX VII I, 1S94.) 

MICHIGAN. 

AORICrLTURAL COLLEGE.— Michigan Agricultural College: 

Annual Reports of the Secretary of the State Board of Agriculture, Twenty- 
eighth, from July 1, 1.S88, to Jvme 30, 1SS9: 61H pp.; 28 weather charts: 26 flgs. 

Twenty-ninth, July 1, 18x9, to June 30. 1S90: 56(» |>p. ; 2x tigs.; 3 diagrams. 

Thirty-first, July 1, 1891, to June 30, 1S92: fXMs pp. 

Thirty-second, July 1. 1S92, to June 3o, 1S!»3: 52i; pp.; numerous figures, 
from Coues's Manual. Birds from Michigan, by A. J. Cook: pp. 1JJ2-356. Lo- 
custs and the Horn Fly; pp. 397-402. 

Thirty-third, July 1, 1893. to June 3U, 1S94; 332 pp.; 8 pll.; some 25 tigs.; 5 dia- 
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xranw. LVler>' Inspcl*. tqr <i. C, Davtn: |>ii. IVWliV; flgx^ l-M Ttak 
Maplm of Centra] Mlchtean. by W. J, Beal. pp. MMC; 1 pa 

Twenlr-nt"! Annual Ri-port ot Uie Becrvtu? o( the Slste MortlFatts.' 
clrly. IWl; 7*" pp : H Din, 
ANK ARBOR.— John H. Scliallner: 

Tlip Xatiiiv Hnd Dlalrtbulion of Atlriirtlon-aplime ani] CcflmaMB- •• 
V^vIaNi! Cells. Iiy Jahn H. SehaftDer. Coiitrlliatloa froln th* Botaalea^ 
(iralOFy or thn University uf Mlchtgan. From Iht- BotatilcBl aaacU^-^ 
XIX. pp IUHOj; pL XXXIII. 
niivrrally or MlchUun: 

Thf Pn-aldenl'a Report or the Board of R#B?Rta lor the rear eodlnc Sp-.^P 
ber 30, 1S9S. S6 PP, 

UBTItfllT.— FrwleHck Steams: 

l.l«t ot t)ie ICohlnodemiM and Crunaceanc In l 
Slearni!, Detroit, to vhlcli Is upp«nded a paper on " 
p<Mla from Japan," by J. E, Ivea. It pp; 8 pH. 

Eclilnodcmii from the BabBma iBlands. by J. K. I 
Proi;. Acnfl. of Nal. Sel. Plllla.. Iftri. pp. S37-Sn.) 

A Lint of MolluHCu and otlier forins of marina II 
lw»-l»W. In Japan, by FTrderlclc Slearna: ao up.: 1 
t-ANBINQ: See AKrlcitllural Colle^. 

MINNESOTA, 
MlNNRAPOMS.-tieolORlcal and NaluniJ Tllslnry Surv 
WlnuhcU. Btate UeoIoRlat: 

linllrttn No. S. Tlie AnonhogyieB Of the & 
and lliti Iju'L-nllllt aillB of tbe Northwest Ci 

C. liBi^Eon iL'nlverRliy of California, with a prefatory note oii Uie Norton s(^ 
by N. H. Wlnchcll. U8S. Pp. M: R pll.; B aecUDna) aiafmum 
InnesoU Bolanlcal Studies. Cotiwny Mai-Mlllnn. Slnle lIMMiUL I 
; 10 pll. II. un the occurrence of Bphagnum BtollB In central im-| 
.'onway MauMllliio: pp. l-IS. III. Some < 

loldan^ pp. H-)S; plL I. II. IV. On the nomcnclators ot^ 
Bome North Amerkaii species ot Aslrasalus, by E. P, Sheblon; 
Hill of freeh-water AIbmc coUt^cted in Minnesota duWne ISSO, by JoBpphtna B,| 
Tllden; pp. li£-31. VI, On the poisonous Influence of Cyprlpadlum apeclabP 
and CyorlpeJlum puliescens, by D. T. MacDoiigal; pp. I ' ~~ 

NIlroBeii aaslm nation by Isopyrum bltematum. by D. T. MBcI>ouiial; pp. ] 
U, VIU. On the morpholoKy of hepatfo elatem, with special rer«r«ito« t 
bnuii-hliiK elalera ot Conocepliulus conlcus, by Joaeplilne S. Tlldan; lip. A 
a: pll. IV. V. tX. X, XI. Revised descrfptlons of the Minnesota A 
Synonymy of the North American species ot Juneodes with further 
clalutal notes on AslraBBlus, and Further extensions of plant raRgi- 
P. Sheldon, pp. 5i-S0. XII, Determinations of some Minnesota llcli«nit t 
W. O. FroBi; pp. U-se; pi. VI. Xltl. A revision of the Mucoraceae. with m 
clal refprence to speclcB reported from North America, by Rosooe 1 
pp, K-IW. Xn'. Revision of the Minnesota Brasses of the tribe H«r4a«a, * 
Francis Ramuley: pp. tOE-llE, XV. A preliminary Its! of the NorDi Auar" 
•peciea ot AelraKalus. by Edmund P. Sheldon: pp. llt-175. XVL On r i 
reglslcrlnB balance, by Alex, p. Anderson; pp. IH-taO; pi. VU, XVU. « 
a n»w electrical auianomuter and continuous recorder, liy W. D. Proat; | 
Ifl-IW; pll. VIII-X. XV'III. TlUes of literature concernlnB the niatlon ol frae" 
nitrogen by plants, by D. T. MacDoUKol; pp, lse-221. 

No. 10. The Iron-beartnK rocks of the Messbl Ran^e In Ulnneaota, by J. 
K<lward Spurr. U94. ZSR pp., bound In black cloth; 13 pll.. Bome of tbam ecH- 

Twenlyflrat Annual Report, tor ISffi. ITfi pp.; S pll : IS flga. Thp itt-olvsy of 
Kek^quobic Lake in northeastern Minnesota. wUh Bpcelol reference to an 
auKlte BOda-Branlte, by Ulysses Sherman Grant; pp. 6-BI: pll. t, tl; tl^a. 1-8. 
CataloRue ot rock specimens collected In northeastern Minnesota In LI9B> by 
tl. 8. Qranl; pp. 69-67. Preliminary report ot i 

Mtnne-nta. In IKK. by J. E. Todd: pp. 08-TS Field observations of K. H. ' 
chell in 189); pp, TS-IGZ. Additional rock sampicB collected li 
tbe T«port ot ti. U. Wlnchell; pp. lU-ieo, 
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TWESTT-SFA-BNTB A>JNUAI. HEETIXG. :i;Hl 

Twenty •9i!Con<I AnniiKl R«|>iir(. for 1.411 SKI pp.: II nil,; 3 (Iga. Fluid work 
; durtnR |XSS In northenat^rn Mtniifsola, c^hl^flr rdalliiK to the Klaclal 
drift. b7 Wsrrpn trpharo; pi>. IS-M, F1»M work ditrluK JS92 In norlheaelem 
sola, l>>- t'. S. Grant; pp. ei-TK. RpronnolBsance In nortbwestem Mln- 
1 'hirliift 1813, by J. E, Todd: dp, M-9C. (leology of Itaseu county. Min- 
ts, by a, K. Culver: pp. 97-lU. Field work done In 1«M, by J. B. Spiirr: 
rp. 1IM24, Fldd work done during IWa [n norlheaHlern MlnneBOta,, by Arthur 

HuKo Eifiman: pp. I«-1B0. 

Pinal Report of OFoloey of Mlnneaola.. Vcii. II, by N. H. Winrhell, uslsted by 
Wwren I'pbnm. 18SI-18S6. SSkMI cm,, hound In cloth m pp.; « pll-: S2 flKfc 
The B^'oloey 0( WabOBhE. Ooodhiie. and Dakota counties, by N. H. Wln- 
I. I-IAI; pn. S2-M. The KeoIoK>- of Carver and Scott, Sihiey and Nicollet, 
Met^nd, Renville, Swift and Chippewa, Kandiyohi and {dei-ker. and Wright 
p, by Warren Uphtttn: pp. 102-263: pli, M-tl. The geolory of Hennepin, 
Ramsey. Ktid WashinKlon counties, by N. H. Wincbtll^ pp. zet-SM; pll. 42. A'. M, 
S. O. p, Q. R. S. T. t:. V, W. X. T, Z, 4S, and H, The «eolo([y of Chisatco. iBantl 
and Anoka, Itenton and Sherburne. Steams, DnuRlasR and Pope. Grant and 
9t»venB, Wllhin and Traverse. Olter Tall, Wadena and Todd, Crow Wing and 
Morrison. Mllle I*pb and Kanabec. Pine, Becker, and Clay countiea, by Warran 
rpham. p|i, 199-en: pll. 4E-S1, 

First Report of the State Zoologist, accompanied with notes on tho birds of 

Uinneaots by Dr. P, L. Ilaieli. Henry F, NHChtrleb, State ZooloKlst. June. 

viai. inn p 

Prof. inj-Bses 

Conch oioBiPai t 

le Slrallnrapblc position of the Ogiahke Conglomerate of northeastern tlBn- 
)in. hy u. a. Grant; lo pp. 

3 ObBarvaUons on certain erHiiillc ureas in norlheastern Minnesota, by 
1. Crant; pp. 35-110. From the Twpntieth Annual Report. 

n Quarto- bearing Gobbro In Maryland, hy U. S. Orsnl: 4 pp. 
>n an Auglte Boda-Rranlle from MlnncEDta. by V. 8. Grant; pp. )S^ 
■lean Geologist. Vol. XJ. 
• Oeoloey of Kekequahlc Lake In northeaHlern Minnesota, by TT. B. Grant; 
I. I. 11. From Twenty-first Annua! Report. 

the Keweenawan Rocks of Oranil Portage Island, north of the poo«t 
iporlor. by U. 8. Grant; pp. 43T-ISI', From American Geologist, VoL 

rk during 1S93 In northeastern S 
e Twen ty-aecnnd Annual Report, 
^ UacDougal ; 

- of Passinora taenilea, by D, T. Macl 

n Botanical Oaaette. Vol. XVIll. Intertwining o 
a Academy of Nat 

I Papers, Vol, I. No. 1, rrelimlnarv Notes on the Birds and Mnm- 
la (Mfltected by ihe MvnoKif Sclimllllc Expedition to th« Plilllpplne Islands, by 
uikS. Bourns and Dean C. Worcester. !Ox29 am. <H pp. 
k 'tinlvarsliy of MI nncoota— Agricultural Experiment Station; 

BuUnILn No. •je. Cbemlcal Division. January, 1K)3. IHpp. 
No. £7, Chemical Dlvlolon. February. IS)3. Pp, il-13. 

No, ZS. Bntomologlcal Division. March, lEBJ. The Class IflcatI on of Insects 
and their Rrlnllon to Agrlculiure, pp. 7S-m; »1 flgs. 

J DIvUIon. December, ISBS. Pp. 1*6-180. 
leal Division. Decemlier, ISM. Pp. IRl-IM. 

Geological Survey; See MInneBpolla, 



—Mlasourl Agricultural College Klperfment SUtlon: 
'Bulletin No. U. Field Experiments with wheat. April, 1893. 16 pp 
Ho. M. Com para tlve Tests of different breeds of beef cattle. January. 1) 
W pp.: 7 pn. 



XAySAS .ICAIiEUf OF SCtl'XCg. 

[ No. 2!i, tj>(|Ulry Into Ihe r?amt>oaiTlon or the flMb «( cattle. Acnl. UN l*P>^ 
. Pair)' MBnaBpment. July, 1)91. 10 pp. 
■BRSON CtTY.-firr,loglc«l Sorve)- of MlBBOurt, Arthur Wlnslow, Ulatf <i^ 
Bloglst. 

[Bulletin Wo. 4. DeSrrlptlon of Btime hawfr Carbon If wous crtimllt R* 
■Isaourl. by B. A. Miller: « pp. : S pIL 

fNo. e Age and orlfrin of Ihi- erysiMlllnp rooks of MlKSOilri. hj- Rnmnw *' 
K pp.; I 1)11.: li n^.: and noltJi on Ihe clnya and bultdlng slanM af " 
™tern central counties Irlbutitry tii Kunsas Clly, liy G E L»M. 

GeoloelBt; pp. *0-l«; pi. V. _^0. 

I Report No 1. Uxfil cm. The HiRBlnavllle sheet In t^fkyelU v'«» '^^ 
kpril. isez, IH pp.1 with geologic and lopogrHphlc ina|i. Btid cross awl cdns^ 
■ to lllualrate. 

\ No. 2. HitSS cm. The Bevlff sheet, IncludlnB portions of Uvon, Baft*"* 
U)<) Charlton uounlles, T8 pp.. 4 n«a.. map and sKctlons. 

ij cm. Ttif Iron Mountain sheet. Indudlns iinrtlons of St. Pnatf 
Ifknil UadlBon couctlea, xflpp,: E |ill. . 11 ng*.: with ma|> anil Beotlons. 

teporl. \-ol. I. 1891. ITxK vm.. bound In hrown rlolh, PrEllmln 
^report on the coal deposits of Missouri, by Arthur Winslow. Stale t^enlucl 
Jiistrallons. and hloch map of Missouri. 
Vol. H. 18« ReiHirl on the Iron ores or Missouri, ht Franh I. Nrbob. 
(Ustant (!eolo?lal: not pp.: S iill.: Keological map of Missouri. tTxS4 cbl 



r Vol. III. 1S«. Report on the 
^ABslalanl aeologlst: 3M pp.: n 
Vol. IV, IBM. Paleonloloey of 
EBlale OeoloKlst: 371 pp.: map: pll. 



mlneml waters of Missouri, by Paul S<?h*vll*>i> 
mp: tSi plates and Ittilsl ration*, 
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3t8AS CITY.-Kansaa aiy Academy of Science: 
KIRKWOOB.— Mnry E. Uurlleldt: 

Outlines of Kniomology. by Mary B. Uunfeldi. ir.x2!l cm. Bound In kt< 
eloth. l»A. laS pp.: IE tiUB. 
BT. L.OfI8.-The Academy of Science of St. Louis: 

ConBllliitlon and History of llie Academy of Science of St. Louis. ISH. M 
TransBCIIons. \~oI. VI. tKM-l. No, 4, Flowers and Insects— LAMttt»e, 
f Charles BAbi'riBon: pp, 101-131, 

• the Buds of some Woody I>lnnts, by A. S. Httohcock: 

S-IIS: t pll. 

Materlalfl for a monograph on Iniiltne. by 3. Christian Bar: fp. lEl- 
The Physical Baals of Precocity and Dulln-ss. by W- Townsead Poi 
er: pp, lei-lKl: 2 pll. 

'. Qcomelrlcal Consiructlons (or cutting from a cor 
tctlons, by Edmund A, Englert pp. lSJ-190; a Ogs. 
No. fl. Scltrotlnia Llhertlana Fuckel. With a bibliography 
n. I>y L. H. Pammel; pp. 111- 
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ind age. by Wm, Townsood Port<r: ppi. 

r vidnliy flf S 



f Reptiles and Batrachlans fount 
|lrl.ou1i. Mo,, by Julius Hunter; pp. Sl-Sn. 

U. The Growth of St. Louis children, by Wm, 
; pll, l-XLVl. 

tl. A Study ot the Relations of SallX Nigra and Sails AtnysdalotM 
f ty N. M, aiutrcltpr "" " " " 

. H, Flowers J 

pp. US m. 

I. is. Del ermi nations of the Latitude. LonglKide. and Height abore ■ 
LUvel of the Laws Observatory ot the L'niversfly of the State ot UlBBOUTt, ti 
3 Cpdcgnifr: pp. IBI-SIS: I ' 
No. H. Meryclsm regarded In the IIkIiI of Alavic tendency, by Cdwln < 
. B»-«ll, 
; No. U. Poai-iaarti 



d Composltae, by C 
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riit! MiMourl bouiiiviil Ganlen (Shaw's). Prat, Wm. Trvlease, Director: 

Pourlli Annual Report. ITxffi em.. Iiound In Rreen cloth, tS»3. XM pp.; 23 
pll. PluntB collectei) In the Bahamas, Jamaica and Grand Cayman, by Al- 
l.ert 9. HIU:hCDck^ jip. 4T-ITii; pll. Xt-XIV. Further Btudlea at Tiiccas, snd 
Ihetr folUnallon, by William Trelease; pp. lBl-!»: pll. 1-X. XV-XXHI. 

Flflli Annual Report, ISftl. Its pp.; as pi. The Venation Of the speclei o( 
Stillx deEvrlbrd la Oray'H Manual, hy N. M. Glatreller, M. D, i pp. ti-BU: |>11. 
I-UI. Material tor a Monograph on the Tannolda. by J. Christian Bay: pp. 61- 
in. The Sugar Maples, wlih a Winter aynopela of all North American maplea, 
by William Tnleaae: pp. «e-1Mi; pll. IV-XVI, Revision uf the North Ameri- 
can speclpv uf Clayophytum and Bolsduvalta. by William Treleaae; pp. IffT' 
U3; pi, XVII-XXVI. Phenol ogltal Notes, by J. C. Wbitlen: pp. 123-13S. The 
Emergunoe of Pronuba from Yucco oapBtil<>8, by J. C. Wlillten: pp. 137-138. 
Notu on a list of planti collepied In BoutheaBlem Minoouri In ItOB, by B, F. 
Buah: pp. 13a-l». Notes and obBenallons. by Wm. Trelease; pp. t&4-l«i: pU. 
XXVlI-XXXil. 
:UA1,IA.— F. A. Sampson: 

HlHlory and I'lihllcatlonB of the MtsBOurl Stiite Horticultural Society, by F. 
H. SampEon; IS pp, On some new Scdalla Trilobltes, by A. W. VOKdes; 4 pp.; 
I pll. Two new Carbonireroiia Trilobltes. iiy A. W. Vogdes; B pp. 
NEBRASKA. 
INCOLK.— Elton Fulmer. University of NebraGka: 

On the Occurrence of Phogphstes In Nebraslia. by Elton Fulmer; 4 pp., from 
Vol. V'll, No. 3, Journal of AnalytlFBl and Applied Ch>;m1slry, 
!tfnlv«ntl(y ot Nebraska: 

Dniveralty Studies, Vol. II, No. I, July, ISM. SO pp.; 12 pU, NofcH on the 
New FosbU, Dalmonelei, by E. H, Barbour; pp. 1-fl: pi. I-XIl. 
bnlveralty of Nebraeka,— Agricultural Experiment fitaUon: 

h Annual Keport of the Agricultural Experiment Station, I93S; S4 pp., 

In bififk cloth. Includes Bulletins Nos. xi-38: 1 pi.; It nga. 
'nih Annual Report. ISM. Includes BtillctlnB XT-Ilk »K pp.: U pll.; IT 

NEW JERSEY, 
HBNTON.— New Jersey Agrlculturea College Espertment Station: 

Report of the Botanical Department, by Byron D. Ilolated, Bolanlat: pp, 
sn-3gJi S dgB. 



>S CSUCBH.— T. D, A, Coekerell. N. M. Agricultural ColleBBi 

Additions lo the Flora of Colorado-Fungl, by T. U. A, Cockerell, From Zoe. 
Vol. IV, PD. Xii-iSS. 

A supplementary note to Mr. Johnson's list of Jamaican Dlptera, by T. D. 
A. Cockerell; 1 pp. 
The Injurious Inaecta ot New Mexico, by T. D. A. CockereU; 1 pp. 
On some Insects collected In the state uf Chihuahua. Mex., by T. D. A. Cock- 
endl, Enlomologjat of the N. M. Agr. Expa. 81a. From the Annala and Mag- 
ulne of Natural Hiatory. Vol. XV. pp. 204-210. 

Holes on I'erlpatuB Jainalcenala, Grabh. and Ckll,. by T. D, A, Cockerell: 
* PP- 

Tbe T'O'entleth Neotropical Aspldiolus. by T. D, A. CockereU: 2 pp. 
A new AlLd Spider from Jamaica, by T. D. A. Cockerell: 3 pp. 
NKW YORK. 
tBlON.— Prank H. lattln, Puhllsher; 

The OoloGlBt, IS93. Vol. X, Nob. J, B, t. 9, and 10. Contains, beflldes Other ar- 
tldeiB, the Raptores of Michigan, by Scolo|>ax; pp. lOl-IM. 

Vol. XI, 1SII4, Nob. 1-12. SJS pp, Contains, liesldes other articles, the Raptores 
Of MIchlKan, by Scolopax; pp. l-ll. Nesting hablta of the Brown Pelican In 
norldft. by Morria Olbba: pp. Sl-84. Of the Paasenger Pigeon, by Eugene PeH- 
<ile«; pp. SST-MO. 
ITalWr F, Webb, PulrtiBher* 

The Museum: A Journal d»voled exclusively to research In natural science. 
- VtH. I. Nos, 1, 1. im. Contains, among other articles, Ailantlc Couat Star 
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pp. 3T-U: 1 ll«H. ArfUr : 
niandi^r IhIuiiIh and Kai 
HAMlLTOh.-ColBat* UnlYeraUy. Dcpartin. 
Circular of IntannatloD. (.-oiiraeB • 
lS8II-l!i»t. » cp. 
Pror. A, P. lltiBliiun. 



ni- (>li)u:i vaUons kImhb) 
. Barlow. Santa Clara, 
s on ihe habits of crnalli norllicRi bird* la C< 
haUt*. t>y LMinbaril Stojneiieri pp >a>I». 
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ite rniveraltyr 
B Coumjf, Iiy Al 

Soclei 



ry. by Albei 



n Perry Brlgn&m. 17 pp. TTrBn«» 
. r. Eu-lgliain. U pp. {TrBins. On«k 



Ilona Oneida Bis 

A Chaiitei In GIseIs 
HIBL Soc, 1ffle-t»9:LI 

Rivera anil iha Kvolullun of Geographic Forms, by Albert P. Brtgitam, ff 
pp.; ;i half tunea. Illull. Ainrr. DeoK. S<x^. Uarch. IKK.) 

The Klnser LoJtea of Kevi York, hy Alhrn P. Brlgham. a ppi IBuIL Anc^^ 
QMS- Soc.. Vol. XXV. No. :, 1S9S.) 
lTHACA.~l'orn?ll L-nlverilty— Agricultural Ext^rlorenl 

Bulletin of the EntoiiioliiBi<-*Hl Division. No. 23. liiaecla Injanous to ■ 
pp. lOI-lW. 

BuUetln No. 33. Entorooloel'^Bl Ulvlslon, WircnormR; pp. IM-lTl 
Prof. M. v. Sliiiiftrlanil. ComeU UnlverHlfy; 

BulleUn No, -14. lilitotOoloBloal DIvIhjoh. The Feur-TrBe Psylla. by 3 
Slinserland. Asslatant BnloraoloKlBU p|>. ISI-IW- 

So. 30. The Bud Motli. hy Mark Venion SIlDserlaiid: pp, 1-M. 

No. a. The Four-Uned LeBt-Bug. by M. V. SIlRSertBlid: Pp. SS-tia. 

No. fiL. All Divisions. Sundry InvestlKutloiiB of lh« year; pp. I 
pll. and tiga. 

No. 61, Cntomntogical Division, On Ceri&ln Grass-BKUnE tnseeta, liy I 
ralm Porter Felt: Pp. 45-1112, pll, I-XIV. 

No. TS. The Cabbttge-rool MhKKoI. with rotes on the otilon nucg 
allied lnBn.'tB, by AI, V, BllnserlanJ: pp. 4TII-GTS; IS Agn. 

No, a. A Plum Scale In weetera New York, by M. V. SUnKerland: 
70(1; E nfcii. 
NEW BRllillTON.— Natural Science Aasoclatlon of Suien Islnnd: 

ProceedlnsB. Vol. til. November. 1191. to October. ISSS, about 100 pp. VoL 
IV, Nob, 1-12, 51 pp. 
NKW YORK,— Aator Library; 

Forty -Fifth Annual Report 
LIntiaean Society of New York: 
Efding 
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rasresa In Ihe study of 
LBlderation of sonic ornl- 
tlclBDi. by L,. 8. Foster: 



to Uie Palaj>o- 
Arthur Holllcki ^ 
valuer by E 



For the year ending March 1, 
History." by Tappan Adtiey: 41 pp. 

For ths- year ending March n, 1BW4. with recer 
North American mamrnalB. by J. A. Allen, and a 
tholo^cHl literature, hllli extracts from current 
IMpp. 
:ew York Auadnmy of Sciences: 

TraiisueUo.iH. Vol, XJl, ISyMSM, 370 pp,; S pll 
botany of Ihe Cretaceous formation on Blaten 
pp, lis. Notes on Ibe clays Of New York and th( 
rich Rlea: pp, 40-4T. The North American species of Ihi 
N. L., Brllton: pp, Si-ti. On an occurrence of Gabbro (Norlte). near Vma 
dolen's Quarry. Bucks county, Penn,, by J, F. Kemp: pp. 71-77, Fnct and 
lacy In the boomerang problem, by C. H. Emerwm, WhltehBll, N. T,: pp, 
A Geological Heeonnotaance In the vicinity of Gouvcrneur. N. Y.. b]r 
Smyth. Jr.: pp, 97-108. On Phosphate Nodules from the Cambrlsp at aoi 
New Brunswick, by W. It. Matthew; pp. 108-120; 4 pll. The Bunapee Ba 
a fourth New England variety of Salvellnua. by John D. Quackeaboa; 
IGl. Plant Distribution as a factor In Ihe Inlerpretatlcn of Gcologloa) 
nomena. with epeclil red-rence to Lon*; Island and viclnty. by 
lick; pp. 1SV-20S. Petrography of the Gneisses of the town of Oouvernenr. 
bj C. H. Smyth, Jr.: pp, 203-217, On recently discovered deposlia ot 




rti7;.vr7-sffVff,vrff axwai, meeting. 



uiBccous curih In the Aairondaeka. by Charlra F. Cox; pp. aa, BW. PrelinU- 
nnry contrlliuUnn to our knowledge v1 the Cretaceous formation on Iton^ 
iBland Hniil eaatwiird, by Arthur HoUli^k: pp. a-2»; till- V'-VU. On antennae 
n.ntt ulhi-r nppfndkges of Trlarthrus Reckll, by W. D, Matthew: pp. 31T-21&: 
pi. VIll. 

Vol. Xlll. 1S93-1BM. ^ pp.: ; pU.; 10 n«s. "The Ore-dr-postts t>t Prnnklln 
Furnaoe and OBdensburg, New Jersey." by J. F. Kemp: pp. 76-9S, On AlU- 
nlti- cryslalB from Fnuihlln Furnace, N, J,, by A. B. Kiihle, Cornell tTnl- 
lerslty: pp. Ita-m. A Plelalocene lake-tie<] at Elisabeth (own. Basex county, 
S. y., by Helnrich Hies; pp. 107-135; pi. I; i Rga. Borne further notes on the 
Geology of the north shore of Long Island, by Arthur HolUck: pp. 122-130. Our 
Contortion of '■Species'" bh Modified t>y the ttoelrlne of ICvulutlon, by N. L. 
Brllton: pp. 133-ISa, An orbicular grnnlte from Quonochontogue Beach, It, 1.. 
Iiy I.. F Kemp; pp. 140-144; pi, II. Notes on the Fetrosraphy of certain ba- 
■aJtli; Ijouldera from Thettord. Vt., by E. O. Hovey. Ph. D, ; pp. lNl-188. Ac- 
count of an ancient beaver pond and of cut stleks found therein, by Prof«Bor 
Oliver P. Hulibard; jip, 1T7-181. On CaswellKe. an altered blotlle from Franklin 
PumatP, N. J- (;!uarU: Crystals from Ellenville, N. T., by Albert H. Cheater; 
pp. 181-18B The Intrusive Roeks near St. John. N. B.. by W. D. Matthew; 
pp. 1SE-20G. A KTOtip of diabase dikes among the Thousand Isisjida. St. L,Bw- 
rence river, l.y C. H. Smyth. Jr.; pp. 309-211. QeoloBy of Eases and Wlllalioro- 
townslilps. Essex county. N. Y., by Theodore Greeley White: pp. 214-234. 
^Kew Turk MIcroseoplcal Society: 

Joiirnat, a iiiiarlerly magazine. Vol. IX. 1HI3, 180 pp. Notes on some Re- 
searches amoiie the Dlalomaceae. by K. M. Cunningham; pp. S5-1I6. 

Vol. X, ISM. 14S pp. I 7 pll. On Uniformly Stained Cover-preparations of Mlcni- 
organisms. free from distortion, by Alexis A. Jullen, Ph. D, : pp. 1-14. Notes on 
the Structure of the Endosperm of Phytelephas Macrocarps, Kula & Pavon, and 
of Smilaclna raceitiosa Deaf., by J, L, Zabrlskle; pp. 14-lfi: plate 38. The com- 
parative Anatomy of the Vertebrate Skin, by George William Kosmak; 
pp. C-6i. pll, 41-43. A Contribution to the Hislorj- of the Formation of tho 
Uohea Tholus, by Carlton C. Curtis; pp. fi3-E9. The Cretaceous Fomrolnifera 
of New Jersey. Port II. original InvesllgaKons and remarks, \ty Anthony 
Woodward. Ph. D,; pp. fll-lK. 
Torrey Botanical Club: 

Bulletin, Vol. XX, 1S93. Nos. \-\S; 31« pp.; 34 iMl. Studies upon the Seed- 
lings of Plants and of Order Compoallae, by W, W. Kowlee; pp. 1-17: pll. 
CXXXIV-CXXXVIII. A new Species of Llstara. with notes on other OrchldB. 
hv Thompson Morong : pp. 31-311. Report on the Flora of Luierne county, Penn., 
by A. A, Heller; pp. 6B-67. The Development of the Bporocarp of Pllularia 
Amvrlcanft. A. Br,, by Douglas Houghton Campbell: pp, 141-148. An eiamlna- 
llon or some of the seeds of Native Orchids, by Carlton C, Curtlss: pp. U3- 
183; pll. CL-CLII. List ot the Grasses of Pennsylvania, hy Thos. C. Porter; 
pp. l^Zll. Notes on the Flora ot Block Island, by W. W, Bailey: PP. WI-SI». 
Index to recent Literature relating to Botany; pp. Xt--m. New and Note- 
worthy North Amerli-un Phanerogams, VII. by N. L. Brllton: PP. 277-282; pi. 
CLVIU, Two new American Hepatlcae. by Alexander W. Ilvans: pp. Hn-JlO: 
pa. CLXIl, CLXIII. A study ot the Scale characters of the Northeastern 
America Speolei of Cuscuta. by W. D. Matthew; pp. 310-314: plL CLXIV. CLXV, 
Uobens ot the Black Hills and their Distribution, by Thomas A. VMUIams; 
pp, M9-SBS. Botanical Notes from Balnbrldgp, Georgia, by Aug. F, Feerste; 
pp. 384-391- Contributions to American Bryology. Ill, by Blixabeth G. Britton; 
Notes on the North American species of Orthotrlchum: pp. 3a3^0K. Notes oh 
Canx, XVII. by L. H, Bailey: pp, 417-434. The Altitudlnal Distribution of the 
Ferns of the Appalachian Mountain System, liy John K. Small: pp. 4K-4S7. 
Tha Solandl Process of Bun Printing: pp. 485-4SS. 

Vol. XXI. ISW. Noa. 1-12. 74S pp,: 44 pll, Cotitrlbutlons to American Bry- 
ology, IV. Notes on tha North American Species of Orthotriohum, II; pp. 1-20. 
New or noteworthy North American I'hanerogama. Vin. by N. L. : 
pp. 17-17: pll. 173. Additions to the Falaeoboinny of the Cretaceous 
tlon on Long Island, by Arthur Holllck: pp. 1li-K6; pll. 174-180. A Study oi uie 
Qenus Psoralea In America, by Anna Murray Vail: pp, 91-119, Western Species 
of Orthotrlchum, hy EllsBbeth G, Britlon; pp. I37-la», A Revision of the 
Qenus Physcomllrlum, wllh desi-rlptlans of five new species, hy Elizabeth O, 
Brltton: pp. 189-208, The Qenus Cassia In. North America, by Charles Louis 
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i /TJ.VSJS ACAItESlY Of SCtF.XCE. 

Pnllard; pp. aM-222, Thf ComDaratlve Anatomr of Coremft allia kod C< 
Coiimilil, by Unrlon C. MrlCwInK; PP. STI-Ml Rpccnl DlBcm'erlwt 
Tninks In the Polomkc Fonnatlon In MKrytani]. by I.e«ter F. W 
Zffl. A New FViBHIl Nelumlio from Ihe Laramie Group at rioriii 
Arthur Holtick: pp. J07-31D. A R*Hslon of the Genua Bniclil. \.y 
Brilton. pp. 3t3-372. Notes on same I!lxciBBi>eae of ttie Unlt*^ StuT 
F. Atkinson; pp. .t72-a«0. N'Qtee on Tubereularia pealioldae Sciis. 
mann Schrenk: pp. 3SS-3SS; pi. SIK. The Smllaueae of Norlii 
ARii'iScu. by Thomas MoronK; pp. «9-«U. A new fossil Hepol 
I,ow»i' Vrllnwstane In Montana, by F. H. Knowlton; pp. t3MS>: pL SS. 
like APIWDdaces on the Pi'tlolm of LdrloiihyDum |>opuloiiles Lrsq, 
odendron alatuin Newb., with dosciiptloD of the letter, by Arthur QoH 
tip. 437-171; pU. ISD-Sl, Two Species of Oialls: and notes oti rare specli 
Polygiiiium. by John K. Smalt; pp, iTt-m; pll. '" -- . - 

Lewis Blurtevanl; pp. X3-on. 
7. A. Conklln. Ph. D., and R. S. Huldekoper. M. B.: 

The Journal of Comparative Mnllclne nnil Veterinary Archives, mi 
Vol. Xlll, Nos. »-Vt. Pp. 6TS-TB4. 

Vol. XIV. Nos. M. Pp. 1S9-M2. 

Vol. XV. Nob. 1. 2. Pp. MSO. 
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K'HESTER.— RucheslvirAoBilamt of Seioac 

Hroohurr- 1 of V.d. n, ISK. Pp. I -It;!: 
Brochure U of Vol. II, ISM. Pp. 31I1-'JN 



BCHES'BCTADt.— Pr.1 

UnlletlD. Vol. n 

B<iek>i of Kansas. 



, Clinrles 5. Proi»er, Union CollcKn 
IliUI. Knosaii Biter Secliou of Ibe 
ly Charles S, ProHJcr : pp. 

SOBTH CAROU: 

iH Mitcliell Scitintillc Society : 



OHIO. 
AKBOS.- Pmt. E. W. CUypolc. Huohtel College: 

I'he Lnkt! Age iu Ohio, otsiima epitiodeB dutingltw rem-ni 
^liLHii. by B. W. Cliypole; pp. S-U: I eulonst nia)». 

Prof. (). F. WrUhc inil his CrlMe*. by E. W. aaypolr, (mm Ihe Popular 8 
Muuthl)': IKpth 

Tra<w ot the Ice AitP U th" Plura of tliu Ciij-Hliugn Valley, by £. W. Clarpulo. ! 
No. M, Wuatoni Bowne Histucieil Sooiotjt. pp. 38IW7H, 

Keport on fom» Fuwiln from tlte X>o«er CnlitoTain ! 
leme county. Pa.. byB. W.Clayll^ll^f^ualthe Ptucowlinics null coUmIIuUs ot II 
Historical and UeoloeiealSociMy; p^esyot. 

Tlie Ecomlriuity Tlieory of tilnclal Coal lersas the Facu. by R. W. ClaytMla: W N 

Straotutn of Uiu Boou ol Dinloblhys. by K. W. Cbiypolu, trom tho Proomdlfi(» d 
Amoricsn MioroaoopionI Soviat}', pp. Utit-llll. 



Pint AnDDol Bopon. iVOe. ID pi 
Siiooud Anunal Beport. 19(0. J 
drnluaitn of Ohio. »« W, G, Tight ; 
b) Ut. R. 0. Folts; pp. it -31. 
Ohio Aifrioulmrol E»perimBiil fltatioB ; Sou Wooohir. 
PM. W. A. KBllanuan. SlafJ UniveMiW: See Ohio .Vcademy ot 8«i-i 
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J«VIU.K.-Deiii*)n OnlTBFsity: 

Labonilorl« of DenUon Unite nil.)' : 

Bnllctla. TqI, I, IfW, 170 p[i, ; 11 pll. : unci 18 Uro-pngo toblBB (nr the .IsWrniiniitiun of 
rock-tOTinlnK uiluantb. I. Ostwilnffy uT tbu EieDiDeHKHboak— BwiperlpbouH vospBrlliiA 
Bonnp., wllh plaM I and FroutisiiiMi'. by C. L. Hurriok : pp. :V1&. II. HoMiUorpboiiia of 
PbjlliipodCnuMwia.by C.L.H»rriok:pp.lB-M: pll.V-VIIIiiurl [il.X. III. SupurpiMHl 
fisila, itf AuH. F. FoeraUs, olaea of '!«7; p[>. ■O-SS- |>1, Xlli. IV. Umidolp, or Mod-Ilitng 
CnuUWB. bt C. L. Harriett: pp. SJ-ii; pi. IS. V. Roliteni uf AmericK. Pan I, Witb de- 
seriplionsofanBwgenujBuil setoriil now ppoaioa, by C. L. Herricli: pn-iS-M: i^. II-IV 
asil til. X. Vt. Tba ClluUia Oroup of Ohio, wltii doMripliom of nsw (poolea, by Aus- F. 
yoerele; pp. U-UV; |>11. SIII-XIV. A CoiiipBiid n[ LalMralorj manipulatitui, Cbaptor I, 
Li(luilo«lei>l niunipulBlion, Bocompaofcd h) a cniiileniiMl Irauaiatiou o( BuKone BuBtsk'a 
TatilM tiir Ihn liuieimiaaiioa »r rook-runniug minorsls: pp. M-ISi. 

BaUolin. Vol. II, ltiS;.17B pp. ; pll. I-XVI. I. A Sketeli oT tJiD Gnalogioal Butoryor Lick- 
iag Co.. Uhi", ncfiompani'ioB an IlliutrMtiid CataloguQ at I'oai-iieasucn Foiatin truiu Flint 
Hl(!«i. hy C.l.. Horridi : pp, 4-«8; pll. l-VII. II. The Clinton Group of Ohio, Piirt 11. by 
i.F.PiiBrstfl; PI1.89-1MJ: |J. Vill, III. On llie Dotorminatlon of the Hori/ontal Compo- 
luuitot the Earth's Unffnutic torcu, by L. E. Akine: pp. 111-114; pi. IS. IV. Llal uf Alirao 
eaUoeUd neor UrBnTille. Oliio. H, L. Jonee : pp. llil-llti. V. Oeolugy and Lllholosy uf 
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western Texas, by W. F. Cummins, pp. 359-552; pll. and maps VI to XVIII; flgs. 
60-61b. Report on the Geologry and mineral resources of the central mineral 
region of Texas, by Theo. B. Comstock, F. G. S. A., pp. 553-664; 4 pll. and maps, 
figs. G2-7U. Report on the geology and mineral resources of Trans-Pecos Texas, 
by W. H. von Streeruwitz, pp. 665-738; 4 pll. 

Third .Vnniial Report of tlio Goolotfical Survi^v of Texas, by E. T. Duinblo, F. G. S. A., 
State GcoloKi.*<t, 1^*91, 172 pp.; 11 plat<'si; niapi;!. Report of tin* StJito (Tooltw^ist, xvii- 
xlix, proKroBs map, pi. I. Reports of ^colotfUts, pp. liii-Ixi. Houston County, by W. 
Kennoday, pp. 5-40; pi. 11: ft;^s. 1-2. Section from Tern.»Jl to Sabine Viijia, by W. Keune- 
day, pp. 4.'J-125; tti?.s, :V-6. Llano Estacado or Stakiul Plains, with notes on the >;t»oloi?y of 
country west of plains, by W. F. ('timraius, pp. 12l>-22:i: plJ. Ill, TV, VI. VII; fl^s. 7-8. 
St-ratitfraphy of the Trias.sic formation in nortiiwvist Texas, by N. F. Drake, pp. 227-247; 
pi. V. Report »m the PaleoutoitiKy of the Vortebrata, by E. 1). ('op>, pp. 251-259. Reports 
on the C'rotaccou!* area north of the ('olora;lo river, by J. A. Taff, pp. 200-:^79; pll. VIII- 
XIV; fl^.s. 0-10. Trans-Pecos Texas, by W. II. von Stn»ernwitz, pp. iKf :i«9. 

Fourth Annual Report of the Geological Survey of Texas, by Edwin T. 
Dumble, State Geologist, 1892, complete. Report of State Geologist, pages i to 
xxxviii. Part 2. Report on Grimes, Brazos, and Robertson Counties, by W. 
Kenneday, pp. 1-48. with maps and sections. Preliminary Report on the or- 
ganic remains obtained from the deep well at Galveston, together with con- 
clusions respecting the age of the various formations penetrated, by Gilbert 
D. Harris, pp. 115-120, and table. Report on the rocks of Trans-Pecos Texa8» 
by A. Osann, pp. 121-138. Trans-Pecos Texas, by W. H. Streeruwitz, pp. 139- 
176. Notes on the geolog>' of northwest Texas, by W. F. Cummins, pp. 177-238. 
Report on the Cretaceous area north of the Colorado river, by J. A. Taff, S. 
Leverett, Assistant, pp. 239-354. Geological and Artesian water map and sec- 
tions; llgs. 7-9. Reports on the Colorado coal field of Texas, by N. F. Drake, 
pp. 354-446. Reports on Soils, Water Supply, and Irrigation of the Colorado 
Coal Field, by R. A. Thompson, pp. 447-482. 

Preliminary Report on the Vertebrate Paleontology of the Llano Estacado, 
by E. D. Cope; pp. 1-138; pll. I-XXI II. Contribution to the invertebrate pa- 
leontology of the Texas Cretaceous, by F. W. Cragin; pp. 139-294; pll. XXIV- 
XLVI. Contributions to the natural history of Texas, by J. A. Slngley, pp. 
297-376. Carboniferous Cephalopods, second paper, by Alpheus Hyatt; pp. 
377-474; pll. XLVI-XLVII. 

VERMONT. 

BURLINGTON.— State Agricultural Experiment Station: 
Third Annual Report, 1889, 172 pp. ; 19 flgs. 
Fifth Annual Report, 1891, 168 pp. 

WASHINGTON. 

TACOMA.— Tacoma Academy of Science: 

Proceedings, December 4, 1893. Evolutionary Ideas in Creation, by Leavitt 
H. Hallock, D. D.; pp. 37-44. 

Paper by Hon. James WIckersham, "Is it Mount Tacoma, or Rainier?" 
pp. 5-25; map and plate. 
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WK9T VIROINIA, 
MHRGANTOWN.— Weal VlrBlnla Agricultural BxpurJineiii Stntlon: 

Biillelln No, SI, CalnlORue ot Uie West Virgln'n Suol inliiai- and llidr en** 
mice, hy A. D Hopkins; pe. la-IM. 

WISCONSIN 
IDISON.— Wtsconaln AcaSraiy at Sclwcea, Arts, and I^tli?™: 

TrHruactlonii, Vol. IV, 1B78-'TT. Wt pp.: t p".; 1 maps. NoIm on Cladoceta. 
hv Kdwin A. HIrge; pp. 77-112; pll. I, II. Fauna of Ih" Nlafrara and fpner 
Silurian rocks, by F, H. Day, M. D,; pp. I1S-13E. DiscOVrrieB lllOBlra.Un« tl» 
lilpralure and rellelon of the Mound Bufidpra, by Edmund Andrewi; pp, US- 
UI. How rjld the aliorlKlnes of tbia country lahrlrali' coppir IrnptpmoitnT 
by F. R. Hoy, M, D.; pp, lSa-137, On the rteaeent of animals, t.y Prot H. 
Oldenhase: pp, 1SS-1«. Why arc there no upper InclBora In Uic RumlnantlaT 
by P. R. Hoy, M. D.; pp. H'-I60. Boiler olploslona, by Charles I. Kln«: p» 
m-ira. Mind In the lower anlRials. liy J. 8. Jewell. M. D : pi>- 1M-1S7. An- 
llgultlea and platycnemlam of ihe Monn<1 BullderH of Wlaconaln. by J N. 
DeHart, M. D,; pp. lsS-ar». Kxlettt and slKnlllcance of the WlaeonHln kelUe 
moraine, by T. C. Chalnlierllii ; pp. »I-S4. Rotation as a factor of, mutloR. bf 
Prof, J, G. MoMurphy; pp, IS-Un. Recent proBTKas In theorBllc*! ptiyam 
Magnuilc rotary polarliatlon of light, by J, E. Davlaa. pp. 2)1-!M, 

Vol. IX, 189!-lgM, Pacts I, Z. 8*4 pp.^ 15 pll. Analogies between tlii^ eqioiUona 
of elasticity Hjid eltsclro-magnetlBm, by John E. Davla: pp. K-iD. Trip to tbe 
Llpan IManda in ISSfl. by Wm, H, Hobhs: pp. !I-K; pi, I. Methoda of pxr- 
chologleal study, by J. J. BlalUatdl; pp Si-tS, Flom of Mwllaon and vl- 
einlty, by U S. Cheney and R. H. True; pp, 16-lllS; pi. 11. large and folded 
■ In, The direction of bopIoI reform, by David Klnley; pp. m-I5l. Supplerowilary 
List ot paraalllc fongf of Wlaconaln. by J. J. Davis, Racine. Wl« : m<- iW-lBl 
Cyclopldae and Calanldae of Cenlral WlBconalii. by C. Dwlghl Martih; pi> IW- 
ffiM; pll. ni-VI, The progrcBa ot geological aurveya In the slate of Wl»c«B«ln, 
by Wllliom P. Blake: pp. tffi-SB. ContHbutlon to the Horn ot the I,*ke Superior 
rettlon, by L, B. Cheney: pp. KS-KH. Geology of the Watsrtoo quarisllo arr^ 
by Ira M, Buell: pp. Z55-K4: pll, VII-IX Notes on Clatjocera, III. by K. A. 
Birge: pp, 375-a«: Pll. X-Xtll. Structure and afflnillea of Bunops aouUtroiM 
Blrge. Iiy Harriet Bell Merrill; pp. US-MI: pll. XIV, XV. 
Mll.WAI'KEB.— Public Museum ot the City of Milwaukee: 

Eleventh Annual Report ot the Board of Truslees, September I. ISSS, 
August SI. 193: 9S pp. 

Twelflh Annual Repon. September t. 1^.^, to August 31. IBM, TS pp. 

WYOMING 
LARAMI K.— I'niverslty of Wyoming: 

CAN.Vh.l. 
CHtCOUTIMl. gUE.-M. l-.Vbhe V.-A. Hunrd; 

U NatunliMo Caiiadlen, niootlily. V»l. \Xl. .iHiiiixrv ti> UuFemU-r, 1.41^1. SOn pp. Coan 
d'EutomnliHCie Populairv, par Busiillini, pp avai: *■-'»: W-itl ; 5t-17; KS-liM: llTHtl: 
1t3-IU: leS-ieH. I.'Ah)Ki Provanchor. par V.-,\. Bunrd. pp. WhH: fa-M: SS-MS: lU-llMi 
VM-im: lUt-XSl: ISHin. Forinuliun du ttxenoi'iy. par P.-H. DnmatL. pp.<l-m: TM»: ns- 
K: IZI-UB: l:n IIO: IBV-ITM: UC-IW. KntoninliHiw Pittonuuiuo: XiM amin laa mtiucliaB, 
l>p. KI-9I: ISVIffi. 
Tr.-iite Eliraitntaimdu Zoolnnld, pp. I-1& 
HALIFAX, N. S.-NoiriiSooIiaInilltiitD»t Nntnral noJHUM: 

Pruoeodlna* and TrmtaaeliotiH.SiHnnd Series. Vol. I, l^l-Wi,W>pp.; T pll. Surtan-nmU 
larr «t wnllii'iiiitKru Nora Bciitin, t>y Pmf. U W, Haltey. pp. l-d. Tl>- Mae<l*l- 'i ' t-I inl-, 
b) R«T. a. Patterson, pp. »|.5T. PicU.u Island, by Pn.f, \. H. MncKsv. im ' 
Flong of KofnSeolla. Part 1. by Dr. UoorKV Lunuin, pp. »(^ 110. r«ncrell->n.: 
Id nMb. tiy T, C. Wmtoii, pp, W-Hi. Pwl^aeisl exten-lcin nl cbf. wiitli.'r-. i 
Seotlu, br W. II. PnHf. pp. 14.-('l)7. VUibUltl of TeDil' 1- tlie ii.iki-d nje, >.' 
pp. ItH-lM: MI-3K. Trap minernla In Nora Scotia. b» R.-v. Rt. T1.oms« Mx 
leO-IM. timiluey of Cspe Brolon; TI.B Li.«i.r Silurinn, by r,l»iii (Jilpli,, ,, 
e. bxK. D r. Wubxtflr, pp.atf-Zll. Tin- Mi.i^im. T. 
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HAMILTON. O^T.-Hamihon Asjociatlnn: 

JounmUndProcwdinits, N0.VIII, torl«n-2,aJl pp. FossU Silurran [.loQls, i.«. lS-35. 
Hut HTinuUUcuUv coiuldcred, by J. AlstoD MoSal, pp, 30-SI. He>M^i«u» Iron) llm ekics, 
by tt. B. Small, pp. BZ-7tL Taatci nffrclinn fruits, by L. n'oolFurlon. pp. 77-95: Ogs t-ZD, 
Thoipollltutroronn.byC. R. MoCulloaKh, pp. tM-iiN, N'oIm uu th« ireoiu RhtiB, by T. 1, 
W, BargDK, pp. tW-iaO. Notts on Niagara Fall* rooltn, Mafl Lake, ADIiDoMl, and 
fiamillini. Ont.. by Col. C. C. Qnat. pp. 1^159. 

Munbot IS. lSW-«, 173 pp. Bloluitipul nati^b, by Wtn. Tatea. pp. USti. Flora of tli« 
Niagara peninsula, by Jolia Haconn, pp. 78-M. lonoU injalioae to plants, by L. Wool- ' 
rrrCon. pp. 81-96; Ogs. 1-7. Ouoliwicnl nnles, by C. C. GrBiit. pp. in-JSi. 

Nnmbor X. 1^83-4. 113 pp. Xha KIdpUo tlioory, by W, Lonh UlUor, pp. X'i2. gome 
phDDomDiia of aoand. by J. E. P. Aldous, p|j. U-M, Biological uutB9. byWm. Vuhis, pp. 
»-71. Geological notes, by C. C. Grant, pp. 74-V. 
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Boyal Society of Canada : 

rroooodltMS and TraasaoUnns, Xlxaoom., bound. Vol. IX. 1g»l. 13» pp. : 3H iilatos and 
maps. Le trombloniDiitde terrodoIMU dan* Ia NouveUe-Praaoe, par H. Alphouse Qag- 
nun, Hevtiun I, pp. (I-AZ. GraniniBire ds la langue AlgonqniDP, par L'Abbe Cunil. pp. H- 
Jl*. iUinswap people of Bcitinh Columbia, by Goo. U. Dowson, LL.D., F. B. 8.. SoctioD 
Q. pp. )M4: map I pi. YI) and S ligx. Implements, weapons, etc., from Queen Cfaarlotta 
Islands, B. C, by .Uuiandur Uackeniie. pp. O-Si; pll. Tit. VUt. The BeotlOkB or Bed 
iDdians of Newloundlaod, by Rer. Ooo. Faitersoa. pp. IZt-lTI : pll. L\~XII : 9 Hss. Cap* 
BreUHi. by J. H. BoDriQuI, pp. 173-aM: pU. I-V, Nommol^re in tims-reckooiaB, by 
' SBniltord Fleniinic. Snction Ut,pp. ID-!fi. Absorption apectra of salts, by J.G.UaiiQrecor, 
, Symbolic ana of Demoitre'it tuoctioD, by N. F. Dupols, pp. CMS, Novtnii'i 
la >lit and lens iu tonnlug the spectrum, by Alexander Jofanwo, pp. I9-SI. Hold- 
n»kB ot Nbv BmuBwick. by L. W. Bailey. Bection IV. p|i. 21-£7. Two cpvcimt of 
m tbe Puet-glaeinl ■>f lUiuoJ?, by D. P. PeDhallow, pp. Z»^; II. IFI. Fauaa ot 
; Jolm group, by G. F. Matihow. pp. ra«: pll. XII. XIII, Treuhin liineshine of 
- Orttiocflrulidiie, by W. F. Wbiteaves. pp. T7-ni; pll. V.XI. I>eep wi<ll» in 
I, bgr J. B. Tyrrell, pp. Dl-IM. Geology of Quebec, louth of the St. Idwraooc, bf 
'. Sib, pp. 109-126. 
~ IH pp. ; 15 plates and ranps. Etudo BtlioagrapbiquB en Quebec, par J. U. 

on I, pp, 17-Ki. Grammairo de la Langue Algonquine. par I'Abhe Cuoq.-pp. 
U-110. Bwthlks. by Rei. Geo. PattetwiQ, Boction 11, pp. 19-!IZ: pi. I. Carrier Sue lidogy, 
by Rcr. A. G. Horici-, pp. Il»-126: pi. II (map). On the Fundamental HypotbiuiB of Ab- 
(traoc Dyn amies— Preaidential oddresa. by Prof. J. G. MacOroeor, DalhonaiB CollagB, 
Halifax. Section lit. pp. 3-21. Syathesia of a Now Diquinolin, by R. F. Ruttan. M. D., pp. 
SMI. Diffusion ot Cambrian Faunas, byQ.F.Hattbew, Section IV, pp. 2-16, Propoga- 
tlonof UarineFoodFialioa. by fie*, Hoaee Harroy, pp. 17-37. Cor«litufF»IiHMiR>ic Strata, 
by E. J. Chapman. Ph.D.. DnlTerslty ot Toroolo, pp. 3B-«8. Sponges fRHn tbe PaolOe 
Const, by Lawreoe* M. Lambv, pp, 07-71:1: pll. lU-VI. Crelaeooua Floras in Cauada, by 
Sir J. Wm. DawaoD. pp. 7»-M: IS Sgs. Fauna ot the St. John Group, by Q. F. Msttbew. pp. 
Vft-JOS: pi. VIL Ammonitoa of the Cretaceous Rocks ot Athabasca, by J. F. Whltcnves. 

pp-ui-ia; pu. vm-xi, 

V«J. SI. I»«l, Ml pp. ; e< philus mid mapf. Anolo Keknn, par U. rAtihn ,1. A. Cufiq, Bec- 
tion t, pp. 1X;-17B. ThhConalsutCnnadu. by T.C.Keeter, Suction III. pp. 2i-SU; pU. III- 
V, The Cretaceous System iu Canada, by J. F, Wbltoares, Section IT, pp. a-£t; pi. I. 
8»0D««s from the Peciae Ciia^t, by Lawrviiev U. Lambe, pp. »-(»; pll. It-IV. Flora of 
Sa* Bruuiwick, by O. V. Hay, pp. <MSll. rretnreous Plants from Vimoouior Island, hj 
StrJ. Wm, Daxson, pp W73: pll. V-XIV. Fauna ot the SI. John Group, by U. F. Mat- 
tbew. pp. Si-ISD; pll. XVI-XVII. Canadian Uroeerldae. by W. Hn«ut^ Uarringluii. pp. Ul- 

Ocologionl and Natural History Surrey of Canada: (See Ottawa.} 

Katorid History Socletj- of UontnnI : 

The Conntlian RecAtd ot Soienoe, Tol. T. 189V-a. SW pp. Ooionian plants from Seoiland, 
by pRit. D. Penhallow. pp. 1-13; pU. I-II. Cherts aud dolomltHs ot the Auimikle rocks, 
I9 B. B. luKnll, pp. ZS-38. Colooptera of Canada, by J. F. Bansen, pp. U-Va: nlhSU: 
ti. V. Fossils from tlio CambKvSilurlan rocks of Quobec, by Bonry H. Ami, pp. M-UI. 
Dtlea Itfrranu in Caniida. by Henry M. Ami. pp. l«e-IH»: 23t-il9. Flora ot Uontrval Island, 
bjr Boberl Cnmp&oll, pp. 'Xh-XM : 3H-ZBa. Notes on Cambrian fauna*, by Q. F, HaTthow, 
KL UT-SM: ZIO-ZTS. Leiel ot llie Groat Lakes, by J. O. N. BnolUa, R. N., pp. IBI-S8B. 
^•Dton QaeleropiKla ot Manitoha, by J. F. WhlteareB, pp, 3IT-H2H. OtioluBicnl niitM, by 
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Sit J. Wm. DafWn. I>r<. »*-X<a. AidibiuiIIh ttooi Ow Cmtnnxqn roeki ul 1h> <}aM 
Cliurli-ltn Ulnixb. bi J. F. IVIiiuiinw. pp. UI-IM; pi. VII. BlilDCIicu u( iliv tm (mI K 
i)u- muUiarii waa. Ii) F. R. Cliniuiinii. up. tM-UtL 
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n Mamun, M. A.. P. L. 8.. F. B. S. r. : 

Ci>tnl(«u>><f CxuadiatiPUnu. IB<a-UM. Vol 
(«aino|>i>ta]a», |>t>- I1H-i*B. fan !□, A|x?uiIm. i 

Vul, tl. Fur* IV. Eo'iogiKa'. tip. 1-^tK. Pan V 

Vol. Itl. Part VL Muscl. cp. i->U 1-»l l-l 
Fv^trfan.^pp.: 12 pll. 
OTTAWA. ONT.-Dcpanmpnlot AiirlcaUurF: 

Ri-lHirl.nr MinialoiorAsriciUlUn tOrliM. SH i>p. 

SMtiitlral Vvaplnok nf Caniitla. comDUei] by (hnnn Jolin-nn. tut IW 

ifBH. mu [.p. 

GooliHtical (Hit Xslnntl Uhftats SnTiay »t C'aDailn. .UTrnd B. C. !tvlv^';I. t.I-.n 
Alio uol Report, Tnl, V.Pan 1, n« tip-:21 [ilmtainnipllie ami !■■'• - -i-- 
. pockoi. Summnrit rapoTtH on ihe operfltiona of <l< i< 
IfW. liMlinDinwtnr. pp. I-M: for Uw >Bar IMI, |<i 
itnpriitiDa till" nDUDtr/ Iwlween PKaos rimr anil A' 
Mtt'oimcU. pp. D 1-AS-. H pLoni. pll.; S eliarteaud ina|«: I 
tubu. with putlioiui lit Auiniboia and Suhaldievan. b) J 
*i liliiito. plL: 10 9«a.: stoliwiral nap nt nortliiRatcm Mrm 
cr: nap SQITU cm. aliowinn (oreat riUliibiiUun. Tha Saiflm 
Ball, pp. F l-H; KphotA. pU.; Bllga. ; ctolosical (nap of A1*<i»l^ 
in pockat. Owilon- of Hunlwr'» Inland anil aJjaiwul. cuniilrj, i., :. . 
I-7K: I pbuto. plL; emlatneal mapot Oaliiir Lake river. <Ux(U cm., lu pucki 
eoontnuie miaanUs of Pannenl. Quebw. antl Uoainum-'oer «MinUu. P. ij 
!>)). Lrt-va: 3 pll. Portioaa of TeinitiCiiHiala and Rimoiuki HHintiei!. P. ij 
■i«aa in Now Bnmawiek aod MninOi by L. W. Balior and VI. Uelnaas, pp 1 
ical mbp. WxAlom., in tHWkoi. 

Viil. V, Part tl. TIC pp. : ^ uiup» and diajrramB. Pictoii nnil Colcli»«Br, br H. I 
pp, P 1-1WI, NDlurnl 8es and ivtroli-iim In OuUrin. bf H. P. Urumnll. vir- Q l-W ; < 
mapit. ChemieKl Goatributiiiua. by (1. C-. HiifTman, pp 
Biinina. by E- D- Initall and B. P. Brumoll, pp. 9 ]-2Ut and ^ l-MI; £: dlafffitma. M 
CnUl(i«ue or Canadian Koeka. IStB. by Wallst F, F«rrlct, OB pp. 
natsIiiKiie nt Systeinatio CcdiMlion* uf HioMnils, b] B. Cliristiao HnffmaB 
Conltibutionx t<>|Canadiau PalanuinloKr. VoL I, K4K, lix^am. Part IT. I 
ihs DfToaiau nwkB ot ibv Ulands, »iior»i, or imiDBdUu iWlulif of balna ttajailc 
WiuulpugtKiiH. br J. F. WblUwTW, F. U. 3., pp. OMaOi |.tl. iniii-alrtl. 
Olian-K Fii-ld.Xiitiirnliat»'riiih; 

OIInWB .Snluraliac, TranHiciions. montbly, Vol. V. V»\-i. ,\o«. 1, 3. 1, T, S, UL 1 
iiiu water, villi :^p><e!al wtentict la Ihn Utuwa Cilv supply, by A. Hafflll 
Nickel and cuppor dnposlu nt Sndbury, Ont., b)' Mtrvt K. Barlov, 11. *, Q 
Di'p.. pp- &1-^1> Kitinei CanndiBn Vcrl«briiIiH from ihe Uiooooa melu nf d 

isorCanadii. pp. 74-7ii. Cauaillaa iwins and prveicms il<Min(, by R. V. II 
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B. 1, 2. S, and 7, Oo oaturfll pIiMphalnt. by J. LainaAfi 9 
pp. 7-ZL Fanna OtTavni<ntIs. bjr W. Haicu* Harriuclnn. pp. V-X. 

Vc4. VII. nm-t. Sa: t. H-K. P.khI and alioiantntloD, liy Dr. Vntmt, w "> 
lirnorainumnriijIJWhfninianwl Slato Lake to Uachy Lak*. ou iJw GnMffM 
by D. B. DoKllne. pp. MW: 101-111. Fauna OiMwaciuii -U>m.'it 

W. HaHDO Harriniitim, pp. 117124. lOz. Ittl. Tlid oitinci nor 

lorl I, and i<ariy piploralJoni In tbv N'orlfa I'aoifl«. hf Dr. Uahi.' 

Vol. VIII. IWl. Nos. £«. TlieTranimaUlimi8arNttroiren.1i> t. 

ta-na-.tOU. KoKMiia/osalUrnrmQui.b'vr'rty. Canada, by II 

wntdepoalU in the yallcy of tttn Ottawa riror. by B. W. KU»., LL. 
OttawaniM*: Uuniiploni, by W. Uasun Uatrlnslou. pp. i:ii^l3l. 
(.^DryM. Ami, U.A,.F.<).8.: 

Tlio Utl«B Ierran» in Canada, by Umiry H. Ami, Qnuliittioal Surroy of Canada, 3 

Ad-littoual Biiti-a on llw neobniy aiul pnlarviiiiolnRy of Ottawa and Itici 
Dr. Hnnry ]U. Ami, From tha Ottamt Natiiratiat. U fp. 

On l.hf' tnoloify of Uoebwi city, ('anada. by Uanry M. Anil. Frnm llie C 
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Sequence of strata forming the Quebec group of Logan and Billings, by Henry M. Ami. 
From the Ottawa Naturalist, 3 pp. 

Canadian extinct vertebrates, by Henry M. Ami. From the Ottawa Naturalist, 3 pp. 

Reviews of reports and papers on Canadian geology and paleontology, by Henry M. 
Ami. From Ottawa Naturalist, Vol. Ill, 8 pp. 

Catalogue of the fossil Cephalopoda of the British Museum, Part 1, Nautiloidoa, by 
Arthur H. Foord, F. G. S. From the Canadian Record of Science, 3 pp. 

Notes on Goniograptus Thuroaui McCoy, from the Levis formation, Canada, by Henry 
M. Ami. From the Canadian Record of Science, 2 pp. 

Book Notices: On Nematophyt<»n and allied forms from the Devonian and Silurian 
rocks, fossil fishes, and <)tlier notes. From Ottawa Naturalist, Vol. Ill, 5 pp. 

TORONTO, ONT.— Canadian Institute : 

Sixth Annual Archaeological Report, being an appendix to the report of the Ministo r ^ 
of Education, 1892-3, by David Boyle, :U pp. ; 15 figs. 

Seventh Annual Archaeological Report, 1893-4, by David Boyle, 24 pp. ; 8 figs. 

Transactions, Vol. Ill, 1892, 288 pp. List of birds at Listowol, County Perth, by J. L. 
Kells, pp. 66-73. Notes on birds, by George E. Atkinson, pp. 92-97. Occurrence of evening 
grosbeak in Ontario, pp. 111-124. Canadian wild flowers, by D. W. Beadle, pp. 125-130. 
St. Columba or Colum Cille, by Rev. Neil MacNish, LL. D., pp. 131-144. Dene roots, by 
Rev. A. G. Morice, O. M. I., pp. 14r>-164. Migration of the evening grosbeak, by J. B. 
Williams, pp. 181-185. Abenakis of St. John River, by.Edward Jack, pp. 195-205. Char- 
acteristics and migrations of the Hurons, by A. F. Hunter, M. A., pp. 225-228. Lake cur- 
rents, by L. J. Clark, pp. 275-280. 

Vol. IV, March, 1894, Part 1, No. 7. Notes— Arcliaoological, industrial and sociological, 
on the Western Denes, by Rev. A. G. Morice, O. M. I., 222 pp. ; 199 figs. 

WINNIPEG, MAN.— Historical and Scientific Society of Manitoba: 

Annual Report for 1892, 24 pp. : for 1893, 20 pp. 

Transactions, No. 20, Notes on the geology of some islands in Lake Winnipeg, by J. Hoyes 
Panton, 10 pp. 

No. 25, Our winter birds, by Mr. Alex. McArthur, 12 pp. 

No. 29, Red River settlement history, by Charles N. Bell, 8 pp. 

No. 44, Social customs in Red River settlement and Rupert's Land, by John MacBeth, 
Esq., 8 pp. 

No. 45, The old Crow Wing trail, by Dr. John Schultz, 32 pp. : 1 pi. 

No. 46, Early Days in Winnipeg, by George Bryce, LL. D. ; 8 pp. ; 1 pi. 

No. 47, A Forgotten northern fortress, by Dr. John Schultz ; 14 pp. ; 4 pll. 

MEXICO. 

MEXICO.— Sociedad Cientiftca "Antonio Alzate" : 

Memorias y Revista, Tomo VI, 1892 93. .Numeros 3 y 4. 5 y 6, 7 y 8, 11 y 12. Memorias, 
pp. 57-224, 273-.3;^8 ; 8 pll. Revista, pp. 25-9C, 121-144. Las Memorias contienen : Le Mexique 
Sismique, par M. F. do Montessus de Balloro ; pp. 57-flO; con (pi. II), carta seismica de la 
Republica Mexicana, 40x64 cm. La Nocion del tiempo en los animalcs: El tiempo y la 
biologia, por Prof. Alfonso L. Ilerrara ; pp. 01-95. Alimentacion desde el punto de vista 
dela Hijiene, por Rociue Macouzet: pp. 109-121. Las ruinas del Cerro de Quiengola, en tX 
distrito de Tehuantejx^c, Ouxaca, por el Ing. Aureli^no Estrada ; pp. 151-1.56; pi. Ill, piano 
de las ruinas Zapotecas, 40x45cm. El centenario del Colegio de Mineria, pp. 177-224. 
Moyens de defense dans les auimaux, par M. Prof. Alfonso L. Herrera; (fin) pp. 27:^-299. 
Une nouvelle espece do Lecaiiinm du Mexique par Prof. T. D. A. Cockerell; pp. 325-;^. 
La Roca del Calendario Aztecn, por Ezequiel Ordonez; pp. 327-3;^; pL VIII. Un caso 
teratologico en una flor do calabaza (Cucurbita pepo DC), ix)r el Dr. Alfredo Duges, 
Guanajuato, pp. :j;i:K«J5, pi. IX. 

Memorias y Revista, Tomo VII, 1893-94, Numeros 1 y 2, 5-12. Memorias, pp. 1-64, 129-464. 
Rdvista, pp. 1-16, 3:<-8!). L:is M.jmjriascontieaon: El hombre prehistorico do Mexico, por 
el Prof. Alfonso L. Herrera; pp. 17 .')2; lam. I y II. Sintesis de geometria analitica, por 
P. Spina ; pp. 57-04. ('atalogo de las avos de Mexico, por S.»rafln BL>ristain y Juan B . 
Laurencio; pp. 199-284. Liste des Cocci<les trouves sur les Cactac^os, par T. D. A. Cock- 
erell; pp. 461,462. 

L*Ob8orvatoire Moteorologitiue Central de Mexico: 

El Clima de la Ciudad de Mexico : Breve resena, iwr Mariano Barcena, director del Ob- 
servatorio Meteorologico Central ; 24 pp. ; contains three charts giving a general summary 
of the meteorological observati<ms taken in city of Mexico for 16 years, 1877-1892, and 
21 other localities of tlie United Stiites of Mexico. 
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lldiw, i»r I>c. EiiKUiio naena; pp. ■-»*; pll. 1. 11. El Clin 
bloI(M(ia dn lOH mni-bmiiivi, imrSr. AttUDSo L. Komm. P|>. ^- - 
AliuotH liar* U (imlotiia dpi YbUo Hit Ufiicn, pnr at. (>. D. ^ : 
IV. rnlenrlnrlo fl.>l«iiUH< dc Saa Jdui BaaliaM. iSM. pni J.>^ 

IiUVI. Inrnmiedr iHSoclwliiilHaileHnade HUtoria Natunld.1!- 

UVI, iwr Air«aH>L. HeiTDni; p|). laklRJ. Un N'ueTn U»)M«>; El Tlnljnliii.iU , 1. -ml, 
louduni. A. Dns.: Uu ZaDatii luboliDo: Bnen> y Fr-(o it» CuiJI iPutfborns rhMiwi 
Jacq.l. T InatriiwinncdpiintCiileL'dinnileAtM. purOr. D, AlftnlD Pii«ob: pp. IS -nv: xi- 
VlII, IS. Oli»rvotionoB»btpttl«uooshelt>cJioe Uaiicanrw ili- lB^ A-iilnm-.i-, i^.r .il s. m 
Jow S. RoTimu: t>P- ITO-ltH; pll. S. XI. El Doequn dc Chaiu>tt"i ' 
la Goolo^U del Efltadoiln JotUni: iHirelSBniir Don HariKOo r>i' 
flii» rnlfltlrM a la BoMonia Arbonia t Watnin, txir Dr. Usnii' ■ 
SiuipsiB lie Ids FallaeHitn Umicauos. pOT I'ror. A. L. llcmrii : . . 
ygu molBmotfosiii. pnrO. Bahn; pp. 21^-3*1. Lu looloitJB do Cil. . . . 

ploniiIpra9 ile AmericB, i*r Joon Isnaclo de Annaa, con noUj p-.r rl >-r, A. I„ I 
p|i.2a'ZIW:»I6^1; M»>nS. Viajo al Valle dc Teapa, por Sr. J, N.B.iTiru9H; vv 
OorrbonotaB Imbrioaiua, Cnleimyx elaKiiiis Otaf. Sumooe* B<niniait A. I*iv,. t 
peratnr Dauil.. pnr Dr. Alfredo Dugse: pt>. 3M-3U1 pIL XII. Xllt. L« Buoa >!■ 
darioAztecH, purSr.E.Onlnint: pp.Xll-4U<; pi. MV. Una Nuoia K-iwcio da L 
dc Hciieo. poiT. D. A, ('i«luTE-U: p. aCH. £1 cllina del Vallr d« HvilM y'U bhtlai 
Im vDrlvbniduti. pnr Pnit. Altonm L. Horrera : |ip, a2M&S: iiU. XV. XVI. 
icon neercH del Diiiodom^B PLilUpni. (Jraf : Lbla do alfunwi nn>tile«T 
bnKOO y Chiapas, pnr gl Senur Dr. Alfredo Dutcw; pp. 37a»i7: pL XVII. Apoaiaaai 
do nna CootnthJerba de MetiM, por ol St. Dr. Bdiianio AnnendiuU: pp. SUtSO. tm. 
ni>inaLaoadeUeiic»,ii.ir»IS«ni>fDr. HannelH.ViUnda: pp.WMKi; pL XVIH. Bnin 
Kiplieacioo ilal BoniuejoflaokN^aode In Rcpubliea Ui-iieaaa. prir loa Sne. tiii?«itora< 
J.ww (1. AminB™ )rE»<)uwIOr<li>nw: pp.WtiW; bmi, la. card RNilncica do la R-imUMM 
MoiiPBHo, a^ia cm. 
AlKmdicu.— Flora Hoiicena. par Uartln Sosee y Jomi Mariuiin Muciao: m (ip. 
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REPURLICA ABOESTINI, 
BIKXOS AVBES.-SoeiodBdClt-oUllcnAfuni.iiBu: 

Anai«x.ToinuXXXIt. DyBWi)hufcOiiIhophainis; CBBiiu.ngrill.a'rogua 
l»rMDr.Cnr1<HB(.ra. Pp. Wi. Vanadlo nu H Carbon do Piwlni d- 9«( 
Dr. Juan J. J. Kylfl. Pp.W-1*. CurraaVniTiwiiBliw. pur Engnnio Morin. 
RiDiratlnla Vaatutin, por EduardoAttnirrp. Pp. axu ; 2 phouwmptiio plaloa. J 
ADualdalPmidDDUdcIa Bocledad Cleoiiflca Angrnritm, oom-spoBdieuW at XIX>| 
odo, \mO-n. Pp. lWi7. Niioirwi Datoa aiihtu I* tormneloci farbonifrTa dak B 
ArttenliDa. por el Dr. Carlta Bor». Pp. IW-71. Los 

C'unoobnioDln del Eapacia, pur Joc«e UiulDUt. Pp. T!-'-^: VU-IH. t lAl. Dipt 
ArHenilDB<StTpbid<p). por Felix L#nrh ArribakusH. Tk SIK©: 11WSI: ! 
SmJU; ITiBBO jraiiil. pp. M-M: Ill-IIE: l»-2ttl; 2I6«I ; T.pui.. uliT, vp. 
Sova BemlplerB Pannanini ArgeDtina «t rnjKUajeiiokt. por Cntica IlarK. Pp. UW%i 
2ai-!Mi277-an: (Toma mill, pp. ft-»l; •-■*-»»; «-7S: Bl-ltH; IM-IOSI. BI pi-n An>v4- 
■ondv ■■BaldB": Hialoria do una (erfomeion h(i«la (HI metnu. pM Kafanl Ixoo. 
PlLan-XM AlpinasOhaiirracionB.tBepi.eu.aUscoimniiu.s'lnl KI]p*"td« T«i 



fir. Pp. WnSTB. El ObMrvalorUi Atlro 
lUti-^llH. L» tVloKtafoa dn Is BnpubljM Argcut'D". 
Toiiio XXXIII. Mora Hemiptsra Faunnnim Anti 
Pp.Hllla-W.-W-Ta; ir 
mti). f parrenir. Pp. 1A-:^'| 
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phidie), por Felix Lynch ArribalzaKa (continuacion). Pp. 51-59; 111-122; 188-200; 23^-254; 
(Tomo xxxiv, pp. 33-46; 173-192). Estudio sobre las Hipotesis Mecanicas, por Jorge 
Duciout. Pp. 7;i-96. Diquo do San Roque, por los ingenicros S. E. Barabino y A. Sourot. 
Pp. 166-177; 1 pi. NoTeno Conf^roso Internacional do AmoricaniHtas, reunion del anol892. 
Pp. 178-187. Geoinetria No-Euclideann, por M. H. Poincare. Pp. 209-221. Congreso Inter- 
nacional para la Nomcnclatura quimica, por M. Hanriot. Pp. 226-2:i5. 

Tomo XXXIV. Momoria Anual del President*" de la Sociedad Cientiflca Argentina, 
correspond iente al XX ^ periodo, l»01-92. Pp. "5-21. La Nueva Noraenclatura Quimica. 
Pp. 22-32. Dipterologia Argentina (Syrphidac), por Felix Lynch Arribalzaga (c-ontinua- 
cion). Pp. 33-46; 173-192. Cuestionos de Limit«s (Biologicas), iK)r Dr. Carlos Berg. Pp. 
53-64; figs. 1-11. Conforencias sobre Mccanica, por Jorge Duciout. Pp. 65-81. Investiga- 
ciones e Informe sobre el ostado dol Diqiie San Roquo, ix)r Foderico Stavelius. Pp. 97- 
l-K); 3 plL Obras Pnblicas: Prueba de los tableros metalicos. Pp. 14.')-172. 

Tomo XXXV. El Nuovo Teatro Colon, por Victor Mcano. Pp. 1-88; 20 photographic 
pll. Los Yacimiontos Auriferos do la puna de Jujuy, por V. Novarese. Pp. 89-117; 1 pi. 
Combustibles Minerales, por J. C. Thierry. Pp. 118-12**. Curso de Electricidad Industrial, 
por Manuel B. Bahia. Pp. r29-212; 217-'2;U. La Region Aurifora en la Tiorra del Fuego, 
por M. Senoret. Pp. 24;i-2.52. El Gonero Sapromyza en America, por Felix Lynch Arribal- 
zaga. Pp. 253-301. 

Tomo XXXVI. Motodo Racional para Cerrar nn Poligono, pt>r Edmundo Soulages. Pp. 
2-38. Memoria Anual del Presidento de la Sociedad Cientilica Argentina, correspondicnte 
al XXI ' periodo, 1892-9;i. Pp. 41>-rt4. Contribucion a la Goologia de la Patagonia, por Al- 
cides Mercerat. Pp. 65-10:i. Obras de Riego do los Alt4)s de Cordoba. Pp. 104-256. 

Tomo XXXVII, Embrollos Cioiitificos, i>or Santiago Roth. Pp. 5-29. Experimentos 
con el material dragado en el canal, Ac, por .lorge Duciout. Pp. 30-42. Sistoma de toler- 
ancins relativas a mensuras, pi>r Edmundo Soulages. Pp. i'^-h2. El Museo de la Plata, 
por Ricardo Lydekker. Pp. 53-78. Las Installaciones Hidraulacas, ix>r Julio Figueroa. 
Pp. 97-121 ; 3 pll. Momentos Maximos de Flexion, i>or A. E. Hausser y L. Cunq. Pp. 142- 
149; 2 pU. Los Indlos Chunupies ( Chaco Austral ) y poqueno vocabulario, por J. B. Am- 
brosetti. Pp. 150-160. Explotacion de Fcrrocarrilos, por Miguel Tedin. P^. 164-186. 

Florentino Ameghino : 

Revista Argentina de Historia Natural, 17x24cm. Tome I. Obj^ervaciones criticas sobre 
los caballos fosiles de la Republica Argentina, i)or Florentino Ameghino. Pp. 4-17; 6.V-88. 
Una rapida ojeada a la evolucion flk>genotica de los mamiferos, por Florentino Ameghino. 
Pp. 17-28. Phycomycetenp Argentina', por el Dr. Carlos Spegazzini. Pp. 28-38. Fungi 
Guaranitici, non-nulli novi v. critici, auctore Carolus Spegazzini. Pp. 101-111; 168-177; 
39iM32 ; 75 figs. Mamiferos y avos fosiles argentinos, i)or Florentino Ameghino. Pp. 88- 
101 ; 129-167 ; 240-2.59. Nuevos restos de mamiferos fosiles, y mamiferos eocenos, iK)r Floren- 
tino Ameghino. Pp. 289-:^97 ; 20 figs. Enumeration Syuoptique des esi>eccsde mammiferos 
fossiles des Formations Eocenes de Patagonie, por Florentino Ameghino, 1894. Pp. 3-196; 
figs. 1-66. 

ORDOBA.— Academia Nacional de Cioncias en Conloba: 

Boletin, 17x25 cm., Tomo VI. La Variabilidad iiiterdiurna media de la temperatura de 
Bahia Blanca, Rep. Arg., 1860-18K), por Oscar Doering. Pp. 5-160. Excursiones Geologicas 
y I'aleontologicas en la provincia Buenos Aires, |>or Florentino Ameghino. Pp. 161-257; 1 
plat« folded in. Estudios hy<lrognosticos y jierforaciones artesianas en la Republica Ar- 
gentina, por Adolfo Doering. Pp. 251V 340. Observations Meteorologiques faitos a Cordoba 
( Rep. Arg.), par Oscar DiRTing. Pp. :i42-482. 

Tomo VII. Estaftlinos do Buenos Aires, por Felix Lynch Arribalzaga. Pp. 5-:W2 ( Latin 
and French). La Presion atmo.-^ferica de Conloba, por Oscar Doering. Pp. :*):t-4:«. Sobro 
algiinos arboles fosiles del rio Negro, por el Dr. H. (\mwentz. Pp. 4:iV4.56. Apuntos sobre 
la fauna de moluscos de la Republica Argentina. Pp. 4;n-474 ( Latin and Spanish). Ob- 
servaciones met-eorologicas en Cordob'i, por Oscar Doering. Pp. 475-498. Orocanthus 
Burmeisteri: Nuevo edeutado extinguido de la Republica .\rgentina, por Florentino Am- 
eghino. Pp. 499-504 ; 1 lit ho. pi. 

Tomo VIII. Nuevos restos de Mamiferos fosil«»s oligocenos, por Florentino Ameghino. 
Pp. 5-207. Algunas Materias prirnas, i>or Adolfo Doering. Pp. 209-2.58. Observaciones 
meteorologicas practicadas en Cordoba, durante el ano lv<4, iM>r Oscar Doi^ring. Pp. 2.59- 
346. Museo Antroijologico y Paleontoh)gico de la Universidad Nacional do Cordoba, iH)r 
Florentino Ameghino. Pp. 'Ml-'M). Coni|><)sition Quimica de la cera de Chilca. |>or Tomas 
Cardozo. Pp. :J6l-:i9;i. Oracantlms y Coeloilon. por Flor(.»ntino Ameghino. Pp. :J94-416. 
La Variabilidad int4»rdiurna de la temp.»niturade Usliuaia (T. de F.), por Oscar Doering. 
Pp. 417-460. 

Tomo IX. Contribuciones al conocimiento de los Mamiferos Fosiles de los terrenos ter- 
ciarios antiguos del Parana. Pp. 5-228. Observaciones meteorologicas practicadas en 
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'. parEdnoirdo L. Ilolnibent. Pp.*-;"! - ■.' ^iii-.t. ..-r.. r.ia.- i.ir. 
EnunumciiK) iln atiu iie in prUTioriH da Ccmliihit. p<ir R. Stnui'- 
WMIlK RpptilM (oiild' olisQCnnOB de Ida tprraoos t«<reiin»? ■'■ 
luimiTi. Pp. 100-4:211. (!oinpu>]oioD QuimiH <ti> aalesils W <.ii' 
pulilica Ariiulillnii, pur ul »r. Luia HHrperalh. Pp. m-UL K~r< 

Cubpala/ana ooatnmo*. pnr Bodolfo Zntwr. Pp. tli!-l7:i. Lh V»ri,>liLjiLi;ii> i;ii.-rtr> 
lie la toiDpnTunint da Sao Jdhii. pw Oiicar I>iwriii«. Pp. ITi sai, 

TVmiDXI. Fuiuri PaliuKinir.i. |iiitCiirli»Bt"<iiaoii>l' Pp. MU. ObwnBVtiiDwi bhtIi> 
Intioat iimctJoaiJaA on Contoba durnau-cl atioUMt, por 0>e<r lhiprin«. F*p. ii>-i:k^ Ft 
Fuoglanl. purCariiH Spi^aoilDi. Pp. lltS-4J^ OtHcrrneiooes mc'UiirDlotiloaa 
HD nunliibii (lunntK b1 Kno II«II. piir Osciir thitiriiut. Pli. a»-at). Fuati PuincBciuilaJ 
Carioc SpnjHHlnf. Pp. XV-«tt. 

ToiiiaXtl. UiHctipCliHiSBoloKleadnl ralle ilri Rio Priinero dd CordolM . par 
BrHli>Dbi>nili>r Pp. S.ft4i t> niloml |>lBn.-t toWHl in. Lo VuriuNlil...] t..i. r>I.. 
touiporatura dc In diuilad do Condoba, par Oscar I)oorit)g. I i 
muteiKlel Biu Haiiiln, piv .Vtullo llMrijiK r FoderiM Ctnrcn. I'l 
mlnunw Hn 1h pnirincin >la UBnd<>ia. la Siirrn (la UiiHilbita. j>" 
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Donring- Pji.SI-saB. Intonneeabrti loscomaoipuUolitsrDe'l' 

ZiibiT. Pp. mmrS: 2 pImIwk tiildtMi ill. Diptun>lu«iB XreH'"' 

PpIU Li-neh Arrlbaboga. Pp. Xn-iX: IT1-4SJ: 2 pli. Bspli'i 

UunnclKtor «ur quolqiiw eoiini* <\o maromitntea roHlIu; do U HopuliliqiM Arerntlur 

Fliin>ncinn AuHwhinu. Pp, lITt-lAg ( PrvDcti I . 

Tumo Sill, ikibn- «1 loirano Jurotloc fomtAtea eu loc .\DdM AtRrntiii'" i-ntr^- 
Diamauui y id rlu Lima}, ptir (lulllnnnu BodMibeudcr. Pp. M4: 2 pi*'-- r.iiii... 
Altiiraaflp U Ropubliua AriCPDtinni pnr Artoro Swlatr«n«. Pp. IMSi). Biibr 
utlalto oarboniudo dv la pmvtncia de llCDdoaa. por QiiillMmn IVhj." 
Iftl-1711. Doe vlajos biiUiiieos al rid Salailo supvclor. lf«l-:i > V»i^. par f ' 
Pp. ni-2111, Di|il4>rulriKin .ViKvdtina (CblroanmulnB), porFxIii Lmdi Airjt,^ 
Ili-^Xf (LAtlnaodSpBUiUii. 
dm lonnatJiMS Hienucs d« pHlnuiiiite, piir FIoruuLiuii Amiwbiuu. Pix 2 

La PLATA.-Mu««ilo In Plata: 

RcTialD. 1MX34 cm.. Twnci I. S3II pi>. Lis Uiiaiw do la Plat* : Ri i' ' ' 

fiiiiilatinn iit wm dnn-lopppDiont, por Francfcwo P- Hi-'ronu. Pi'. ; 
do IHitorlD Nntiiral. por W. D. Flowur. EMFwa IL Pp. l. ■ 
ttapidu iijaada Hibre ni hiii.Ucirm ) douirrnllo. pnr Fraac[»^^<. 
Mliwo. rp, ■r>-Ti\ lamiuno <-tih, Ln Lonson Uo<P<>vit>ni > j i 
Po'lre FrtUdiHM TavoUni, parSamnal .1. Lntooo <j<r. < 

Pnblo Fl-whi-r, Pp. Ill HI. Hiuoode la Plala; Ru- 
de CaldiDarOB. i«r F. P. Morono. Dlra«tiir. Pp. 8JI .. 
y A. Unnwral. Pji. £S-2» ; flips. tS. \iilni' sobrv b. 1 
tlna.porAlddoiUeroornt. Pp.UI-ZH: »ItM7l. Oipb^iuWiu .lijfui 
Arribalan^ft. Pp. Wi-371. 

TomiiU.Mtl. 471) i>p. ; 6 lamiiiafi. Daus aiibn Rastfw de Uunifsi 
Mt'ir-Tai. Pp,»-e4. DlpWroltuciH Ar««iliiia, par Fi-li< L^im-i. tm 
l-V. La LriiKun UoMvTitlcH (iDdlndolChaGol, II"! i' 
13 MO. m PilliiuB ) la PUIuulna. por Pnlra S. Ar 
tt<sa Moionilllca, porS. A. IdfaaoQus>Mlo. Pp-l'n 
■ Ptia«oQla. por Carlo V. BunoDlaUr. Pp. S7!ta*M. I 

A. I.nr<inngii<»»il«. Pp.aB.t.3an. Lm KinliieiiHi do 1.1. /. ,,.. 

Pp. WU-HV: ngt. l-\ 

BRAXIL. 
RIO 1>K JANBtR0.-8i>rMiladdi>(h>.iitTaphU: 

Itorloia. IV-moVIIT. I-W: 2iiipp. tHitHoo [liilnbiitMorini Tribaa di> Bntll. pnio Pr. 
Paulo Kbrvaniich. Pp. il-U. Vlucuui a<i \niB»iiiitt>. t>i'lo Dr. T. l'apii)CK P|^ U 
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TomoIX, 189c); 144 pp. As Rofficx*:} dc Terra eAjinia, Dr. 0»car Leal. Pp. :^:)I. Mr. Eli^ee 
Roclus. Pp. :{2-.'i5. Dodcobriraonto do Brazil, Snr. A. do Carvalho. Pp. 5G-I>9. HUtoria 
Descriptiva do Rio da Prata, per Alfreclo Xo^rueira. Pp. 7:)-128. 

CUILE. 

SANTIAGO.— El Instituto de Hijiimii do Saiitia»;o, Dr. F. Pii^a Borne, Director: 
Rovista Chilena de Ilijiene; Tomo I, No. I, li*U4: 2(J() pp. 

Societe Scientifiquo du Chili: 

Actcs, 20x26 cm. Tome II. 1S92; 5S» pp.. a pll. El Latrodectus FormidabiJis do Chill, 
por Foderico Pusra Borne. Pp. 1-176; 271-400 : 'A pll. Presence de la (Hossiphonia Teswelata 
au Chili, par Raphael Blanchani. Pp. 177-1S7. La Lan^Mta MiKratoria de Chili, por 
Iffnacio Bolivar. Pp. 196-lW. La Qiie.«tion du Criquet, Voyageur, i»ar Fonmnd Lataste. 
Pp. 200-222. ColcM)pte^e^! du Cliili, par Ph. (Jermain. Pp. 241-261. 

Actes, Tome III, 18KJ, 464 pp. ; H> pll. Los Jerogliflcoy de la Pi€»dra do la Batalla : Carta 
dirijida al Senor Don Jose Toribio Medina, |)or Daniel Barros Orez. Pp. 14-25; pi. i. 
La Piedra del 01im|.K>: Carta dirijida al S<»nor Don Gustavo A<lolfo Holloy, por Daniel 
Barros Grez. Pp. 26-:«; pll. ii, iii. Rhythme Vaf^inal des Manimifen>H, par Feruand 
Lataste. Pp. ,'W-46. Nouvelles Note.s sur les Coleoptores du Chili, par Philibort Germain. 
Pp. 47-64. Nouvello Methcxle de Di'termiuation de.* Orbitos den Planetos et des Cometcs, 
par Albert Obrecht. Pp. 65-l(W; 171-2(ir). A proiK>s d'une note do M. Remy St-Loup, inti- 
tule© "Sur les nio<litlcations de rE>*|M'ce," par Femand Lataste. Pp. 105-111, Los '* Ro- 
cherches t«ur la fecondation et testation <ies mammiferes," de J. OnanofT: ot la Theorio de 
1a Kostation extra-uterine, par Fornand Latai<te. Pp. 112-115. La Piedra de la Huaca, 
por Daniel Barros Grez. Pp. 116 12s. Notes sur les fractures des terrains a Lif^uitos du 
suddu Chili: sur les f^isements de charlxm de Quilacoya ; sur un voyafare fceolof^ique des 
Thermes de Cauquones au iflacier des Cipres; et sur uu tourbillon cyclcmitiue, par A. F. 
Noffues, Ini^nieur civil des mines. Pp. 129-161 ; pll. vi-xviii. La Escritura entre los 
Canaris, ix>r Daniel Barros Grez. Pp. 162-170. Notice sur les met<»orites chilienues con- 
Borvees au Museum d'Histoin^ Naturelle de Paris, par Stanislas Meunier. Pp. 206-264; 
pll. iv, V. L'Eniption du C^albuco, par A. F. NoKues. Pp. 265-276. La Tachoometrio sans 
calculs ot cependant exacte, par A. Kraluiass, iuf^onieur civil. Pp. 277-2iW; pi. xix. 

Actes, Tome IV, Livrs. l-'A, Lsyi. 21W» pp.; 4 pll. Procwle exact et rapido d' int^ffmtion 
fcraphique de courlx*s quelcomiues sans planimetre et sans calculs, par A. Krahnass. Pp. 
a-W; pi. i. Les Perches des eaux donees du Chili, par G. A. BoulenKer. Pp. 9-17. Cra- 
neos de indijenas lx»livianos, iM>r Luis Ver^ara Floros. Pp. 1h-;W; 71-95; i>l. II-IV. The 
twentieth neotropical Asi>i<liotus, by T. D. A. Cockorell. Pp. ;J5-:I6. Coincidence des 
phcnomenes metooroloKi<iues et <les tromblem(>nts <le tern», pur A. Krahnass. Pp. :i7-.')5. 
Sur les matien>s c<)loranti>s du Matiui, par L. E. Mour^ues. Pp. 7A\-H); 1 fl^. Escritura do 
los Colchaquis, i>or Daniel Barros (irez. Pp. 92-110; 10 li»cs. D(>uxienie a M. Remy 
Saint-Loup, n*pli(iue a sa re|)onse " A proi>os de Lapins," i)ar Fernan<l Lataste. Pp. 111- 
124. Alerunas medidas <ii>l craneo y de la cara tomadas en chilenos, i>or Luis A. Solis 
Verela. Pp. 12.'>-i:«); pll. V-VII. 

GULVNA, BRITISH. 

GEORGETOWN, DEMARARA.-Department of Mines : 

Report of the Commissioner of Mines, for the year lS9;j-94, E. P. WckmI, (^commissioner, 

22x:«cm.. 12 pp. 

TRINIDAD, W. I. 
TRINIDAD.— Victoria Institute: 

Proceeding, Part I, March, 1S94. :i6 pp. MoUusca of Trinidad, by R. J. L. Guppy. 
Pp. 27-:n. Butterflies, by Boaven Rako, M. D. Pp. 40-52. 

The Microzoa of the Tertiary and other rocks of the Trinidad and the West Indies, by 
R. J. Lochmere Guppy. 14 pp. ; 1 i\g. 

AUSTRALIA. 

BRISBANE, Q. L.-Royal Society of Queensland : 

Proceeding, Vol. X, 1H92-94. i:J2 pp. ; Hi pll. Victorian Lichens, by John Shirley. Pp. 
54-5i5. Australian Cassowary, by A. Meston. Pp. .'V9-64. Cholonians of the Nototherian 
Drifts, by C. W. Do Vis. Pp. 12:M27 ; pi. X. 

MELBOURNE, VIC.-Hon. H. Foster, Minister of Mines: 
Reports on the Victorian Coal Fields, etc. 
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EUROPE. 

AUSTRO-HUNGARY. 

BRUNN, MORAVIA.— Naturfoi^cboude Veroine ia Brunn: 

Vorhundlunf^'n, XXVIII Bund, 1.S8S). Bo^itiminuQf^-Tabelle dor Hydrophiliden EoropaB* 
Wostasiens, and Noitlttfrikus, von A. Kuwert, pp. ;i-328. 

XXIX Band, 1880. Das Sudost-inahri.sciie Eruptiv-Gibiet, von Jo8ef Klvana, pp. 3-M; 2 
pll. Nachtra/E? zur plcist4>caenen Conchy I ienfaunii Mahrons, von Prof. A. Rzehak, pp. 85- 
112; 1 pi. Flora des Balkans, Bosporus, nnd Kloinasions, von Dr. Ed. Formanok, pp. 113- 
165. Uevcrdie Poriheldisit^inzen, von Prof. G. v. Nieiisl, pp. 182-2W. 

XXX Band, l^Ul. Bi'itraff Homiptortm-Fauna Mahrt'ns, von Prof. W. Spitssner, pp. 3-34, 
Bi'itraK z»r Flora von Si»rbion und Miice<lonion, von Dr. Ed. Formanok, pp. 50-96. Palae- 
ontolcHfische Mittiieilunii^n ans Mahren, von Hu^o Zimmerraann, pp. 117-131. (}oolo- 
ffische Er^bnisso einigvr in Mahri'n, von Prof. A. Rzehak, pp. 132-149. Bestimmunfrs- 
Tabello der Lucaniden und Lainellicornon, von Edmund Reittor, pp.* 141-262; ( xxxi band, 
pp. 3-109 ). 

XXXI Band, 1S92. BiutraK zur Flora von St^rbion und Bul^arion, von Dr. Ed. Formanok, 
pp. 110-130. Dio Fauna der Oncophorn-Schichtcn Mahrens, von Rzehak Anton, pp. 142- 
192; pU. i und ii. Best imun^s-Ta belle der unechten Pimelliden aus der palaearctuichen 
Fauna, von E<lmund Reitter, pp. 201-2.*^). 

X Bericht dor Meteorolo^i.schen CommisHion des naturforschenden Voreines in Bmnn, 
in 1S9(), pp. i- xii ; 1-176; 5 charts folded in. 

XI Bericht dor Motc>orologischen Commission, in 1S91, pp. i-xiii; 1-176; 5 charts fold- 
ed in. 

BUDAPEST, HUNGARY.— Ma^yarhoni Foldtani Tarsulat — Hungarian Geological Society: 

Foldtani Kozlony, 18x27cm., XXII Kotet, 1892. 424 pp., 3 pll. XXIII Kotet, 1893. 400 pp. ; 
2 pll. XXIV Kotet, I.H94, 1-8 Fuzet, 260 pp.; 4 ]>11. (Printed in both HuniTarian and Ger- 
man.) 

Kir. MaMryarTonnesz4tttudomanyi TarKulat — Royal Hungarian Society of Natural Science : 
MyrioiHxla Rogiii Hungariae: E commissione regiae Societatifl Huugaricae ScieDtiarom 
Nnturalium, olalx>ravit Dr. Eugenius Daday dc Dees, 2:)x30cm., 132 pp.; 3plL 

Ungarische Nuturwissonschaftlichc Goscllschaft — Mathematische und NaturwisKenschaft- 
liche Classe : 

Bcrichte aus Ungarn. Achtor BamI, 1SS9-90, «« pp. ; 9 pll. 2. Partielle Diffbrentialglci- 
chniig(>u dos VariationscalcuN, von Jo.-*of Kurschak, pp. ^^ut). 14. Blutkorperchen und 
haemoglobiu lx>i Nougol>ornon, pp. 115-159. '£,\. Uobor Klangfigurun, von Karl Antolik, 
pp. 285-325; ilgs. 1-58. Tatigk<>it <lor Ungarischen Akademie der Wistfonschaften, und der 
K. Ung. Naturwiss. Gosdlschaft, i»p. 4t»0-512. 

Nounter Band, 1890-91, 490 pp.; 3 pll. 2. Die TransBylvanlachen Alpen, von 
Bela V. Inkey, pp. 20-54; figs. 1-5. 5. Revision der Asplanchna-Arten, von 
Dr. E. V. Daday, pp. 69-89; taf. II, III. 6. Anzlehungen und Abstossungren 
pchwJngcnder ?.lagnete, von Dr. I. Froehlich, pp. 90-137. 18. Die Geschwlndig:- 
keitskoofl'cienteii der Basen, von Stefan Bugarszky, pp. 216-240. 22. Die Chem- 
Ische Constitution der Mineralwasser, von Dr. Carl v. Than, pp. 808-353. 24. 
Optische untersuchung periodlscher elektrischer stroeme von Franz Witt- 
mann, pp. 3«>3-3S8; figs. 1-31. Tatigkelt der Ungar. Akademie der Wlasen- 
schaftcn und der K. Ung. Naturvvlss. Gesellschaft, pp. 418-466. 

Zehnter Band, 1891-92; 436 pp.: taf. I-VII. 1. Die Elastischen und Con- 
tractllen Klemonte der Vorticellinen, von Dr. Geza Entz, pp. 1-48; taf. 1-3. 
2. I'ebor KIne Neue Construction fur Mikroskope, von Dr. Adolf Lendl, pp. 
49-G4: ligs. 1-1. o. Beitraege zur Kenntnlss der Bombinator-Artem von L. 
v. Mohcly, pp. 55-79; taf. IV, V. 2C. Champ de Force EUectrique Alternative, 
par Dosire Korda, pp. 277-297. Tatigkelt der Ungarischen Akademie der 
Wi.s.s«'ns(:haften und K. Ungar. Naturwiss. Gesellschaft, pp. 346-385. Fest- 
sltzung dor K. Ung. Naturw. Gesellschaft, pp. 400-416. 

PRAG, BOHFIMIA.— Konigl. Bolunisclic Gosollschaft der WisseuHchaf ten : 

Jalm'slMTiclil, fur 1^V*2, ts pp.; fur IS'.Ki, 52 pp. 

Sitzung.-lK'riclite diM- Ciasso fur Matlionuitik uml <lio Naturwis'tjcnschafton, 1892, 480 pp.; 
7 pll. .Vrithniotischo Ut'lationon, von F. Rogel, pp. W'SA, Foraminifera, von J. Pemer, 
pp. 'M•'^.^. Su.s.swas.<or-Algon uinl Hacti?rion-Flora von Tirol und Bohomien, von Prof. Dr. 
.\nton Hansgirg, pp. 1()5-1.'>G; 212-24".*; 1 pi. Trigonometripche Entwicklungon, von Prof. 
Franz Kogol, pp. 27:J-:{1(). Nachtrage zur Flora von Bulgarieu, von Prof. Dr. Yelenovsky, 
pp. 3fi9-:«). 
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SitxunffsberichtofurlHSK). ?iUpp., 21 ]>Um partl>- colored. VIII, Copepotlu, 74 pp. ;pll. 
VI-VIII. XXIII. Thcoriu dor Eiiler'sohen Functioaon, von Franz Ro«i»l, 52 pp. XXXVII. 
Flora yon Bulfirarien, J. Volonovsky. 72 pp. XXXIX. O rodtlinstva vratov brezenskych, 
Dr. Edvin Bayer (fofiKil plants) , 50 pp. ; fUc^ 1-22. 

WIEN (VIENNA), AUSTRIA.-Naturwisjwnschaftlicher Verein an der Universitat Wien: 
Mittheiluncccn, 1^2-9:1. 40 pp. ; 11 fi^rs. 

BELGIUM. 

BBUXKLLES.— Societe B(>ljre dc (rtH>loff io, de Paleontoloffie. ot de Hydroloff ie : 

Bulletin. 16x25 cm., Annue 1.SS7, Tomo I, e2s pp. ; 11 pll. Procos-Vorbaux. Pp. 1-252. Mem- 
oircs: Determination de rallurc souterraine des couches formant le 80us-8oI des Flan- 
dres, par A. Rutot. Pp. :^i5 ; :{ tUfs. Ej^quisso geolofciquc du Bas-Conf^o, de V embouchure 
( Banana ) a Mauyantra et an dela vers Ic Stanley-Pool, par Ic Capitaine Commt ZboinskL 
Pp. 36-41 ; pi. i. Sur 1' a*fe du gres do Fayat, par A. Rutot. Pp. 42-47 ; 2 Q^s. Sur un 
noavcau srisement de la Ton>bratula ffrandis ( Blum ), par E. Van don Broeck. Pi>. 49-59; 
pi. ii. Les fossiles coblenziens do St-Michel, par Ford Boclard. Pp. 60-97: pi. iii-v. 
Premiere note sur les poUsons fossiles du terrain ruiielien, par R. Storms. Pp. 98-112; pi. 
vi ; 16 Qigs. Observations nouvelles sur le Cretace su^iurieur de la Ilesbaye et sur les facies 
peu connus qu 'il present^;, par A. Rutot et E. Van den Broeck. Pp. 113-164. Sphaerolith- 
Tachylit von Sichota-Alin. von. P. N. Wenjukoff. Pp. 165-176; pi. vii. Les tremblements 
de terre d^Havre (Hainaut), par Em. de Munck. Pp. 177-1S6; pi. viii. Note suplement- 
a ire sur les tremblements de terre d'Havre, par Em.de Munck. Pp. lf<7-191. Note sur 
quelques coupes de T Eocene observees dans le massif ti.>rtaire au Sud de la vallm) de la 
Sambre par \. Rutot. Pp. 192-206; 10 lUfs. Nouvelle note supplemeutain^ sur les tremble- 
mentis de terre d'llavre, par Em. de Munck. Pp. 207-aOx; 1 fl^. ('ompt4»-rendu general dea 
seances ot excursions <le la Societe Bel*fe de Greoloi?io, par Casimir Ubaffhs. Pp. 209-234; 
2fl^. Bcschaifenheit und Machtixjeit der Lettenkohlenstufo bei Gottinfnun, von Otto 
Lan^. Pp. 23.V241. Etude friH)I<H?ique et hydrolof^ique des ^aieries <!' eaux alimentain>s 
de la villelde Liesre, par E. Van don Broeck et A. Rutot. Pp. 242-275; pll. ix et x. (nassill- 
cation des terrains tortiaires confomie a leurs facies, par Fed. Sacco. Pp. 276-2JM: pi. xi. 
sur I'oriKine et sur le mtMle de formation de la Bauxite*, du Fer en grains et du Gypse, par 
Annee 1888, Tome II, 1006 pp. ; 13 pi. Proc4»s-Verbaux. Pp. 1-50H. Memoin^s : Recherches 
Stanislas Meunier, D. Sc. i*p. :{-9. Essia d'une classification du (jneiss de rEuli?ui<obir(^, 
I>ar M. le Dr. F. M. StapiT. Pp. 10-18. Not« goolo^iche su^il ulti fonrli marini. A. Issel. 
Pp. 19-48. Quelques considerations sur I'age de la Graie tufeau de Folx-les-Caves, i»ar 
Casimir Uba^hs. Pp. 4t>-r»7; ( 1 fitj.) Le puits artosieu <le Roulers, par A. Rutot. Pp. 5^^ 
66. Note aur les roches du Pic de T«»yde (Teneriilel, i)Mr .\. Rrnanl. Pp. 67-81; (5 fi*;.) 
Quelques considerations Kenetiques sur les <liabases, les frabbn>s et les dioritfs, [lar F. 
Loowinson- Les.- injur. Pp. X2-J»2. l^uolques consideratii>ns sur li* sable canipinien ot sur le 
diluvium sableux, |>ar J. L<»rie. Pp. 93-lOf). Contribution a la f^*olof?ie de Bruxelles: Lu 
puits artesien de la I)istill<'rie Raucq, rue Haute, aBrux«'lles, par A. Rutot. Pp. 101-108; 
( 1 flfir.) Ueber <lie fauna der lx>iden untersten Schaumkilkschichten a un«l b des Muschel- 
kalks, von K. Pickard. Pp. 1(»9-124 \ planche III i. Quel<iues observation.- sur le Quater- 
uaire ancien dans le Nord <ies Pays-Bas, par H. Van ChapiKflle. Jr. Pp. 125-131 ( planche iv). 
Un nouvel appareil pt>rtatif de sonda^e {xiur reconnaissance rapidedu terrain. Pp. l;{5-196; 
( Planches I, II et 2 ll^f. texte). D<»uzo es|.H»ces nouvelles <lu L<mdinien inferieur de Monte 
Postale ( Vinamtin), parlo Professeur Mayer-Eyinar. Pp. 197-2(W ( planche V). Note sur 
la limite orientale <h* Teta^J' >pn!sien dans le Nord-Est de la lielf^ique, suivie de consider- 
ations hydrolo^iques decoulant de la counaissanee de I'etenriue <lu bassin ypresii'u, i>iir 
A. Rutot. Pp. 204-248; ( 11 li»?s.) Distribution d'i*au ixitable a 0>tend«»: Exanien conipar- 
atif de divers projets, par Charles Van Mierlo. Pp. 249-259; ( Planchi's VI et VII). Le 
puits artesien lie BlankenlxT^he, iiar A. Rutot. Pp. 200-270. L<\< terrains tortiaires de la 
Suisse: Observations nouvelles, par le Dr. FiMlerico Sacco. Pp. 271-2y(>. Le ('retace de 
Garlban et d'Allauch ( Bouches du Rhone), par MM. Paul Gourrttt et Achille Gabriel. Pp. 
297-336; ( pi. Villi. Sur la structun> de la co<iuille des Discina, par h» Dr. Hans Pohlif?. 
Pp. :«7-:M7; (pi. ix). I^"* sources niinerales de la I^'luique: Nomenclature, freoloK^itpie, 
analyses et biblioKraphie, par le Dr. -\. Poskin. Pp. 31*^:^2. L«» Cran»» de Chelon Hoff- 
manni, par Casimir Uba»rhs. Pp. :iN:Kft>2; (pll. X-XIII et 3 llur. t4»xte). Coinpterendu de 
Texcursion annuelle extraordinaire a Mons, par Alfretl Lemonnier. Pp. 39.'l-406; 6 ll^s. 

Annee 1889, Tome III, 1150 pp. ; 15 pU. Proc^s-Verbaux. Pp. 1-544. Memoires: L' etat 
actuel du Vesuve, par le Hr. II. J. Johuston-Lovis. Pp. :t-ll ; :i fl^^s. Un coin interessant 
du Tertiaire <!* Italie, par Dr. Fi'derico Sacco. Pr>. 12-2«. Quehpies excursions dans les 
Mns(H.'S et dans les terrains mesozoi<iues occidentale et comparaison de leur faune avi»c 
celle do la Russie, i)arS. Nikitin. Pp. 29-31. Zur fossilen Bryoz<N>nfauna, von Dr. E<1. 
Pargens. Pp. 59-72. Les puits artesiens de Saint- Le^i^r et d' Estaimbour^: Considera- 
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lii'iii< 'ii- M in III- ;i-. ;iiit r ;jiii*;irir>c*i- il" fii--iilr'H. |i;ir .\rtliiir Is-icl. Pi>. 4.'>i>-4ri5: pi. XIV. 
l.iMii ]{■ IIiimIi Null- liifi('i-:i[ilii'|ii<-, p;ir K<'(l«*ric:(> Sacco. Pp. l.'iH-iOii. Di.-^our> il' Inau^'- 
null lull ill I.I I lull ill' \;iiiiiir, [i.-ir .1 ^iiis-^i'li't. l*p. 4»il-ir»7. ruinpto r».*ndu 'it* la Ci>nr* 
ilii I'liiiiiil. p.ii M A. Hiiliil. I'p. |tV-> |sl. 

A IIII..I-, 1 ■'.«). I t,iiii. IV. 'I'll p|».:ll|»ll. I'nMU's-V»»rhai»x, Pp. l-'Ai**. MomoLivs: La * n-w 

'I i-cliiiiiipii ill- In lijiiiti- lljilit iridi'iilalf, iMir ]>r. Fi'ilcrico Saccd. Pp. :i-2> ; pi. i. ^ur 

liil(li> iirliiiiiillii i'jiiii;i>lli:iii.i. Iiiivjii.-, par l'\ l>f<*lan]. V\\. 'Jfi-:!! ; pi. li. Ci instil iition 

i-i iiliTii|iii- ili" •■iillii irili'ki-iifiiiMii i>t friv-srlii'iif, par A. Riitrtt. Pp. :Ct-riS. Snr la na- 

tnii> \iK«'iiil>' «li' r Aiu'lii'iui-aurns Multiiii>n«, Ci. Sini'ts, iwir Mniiricc Hovolarquc. IV 
■•'.>i'', pi. ill. I.:i l.-iiiiii' ii'i-tiain> iiiai'iiu- cli> Carry, fic •Saii.'^st't ct do (\)uronno < pivs Ma^ 
• illi> I. p.ii r.iiil (liiiiiri-t. Pp. ilMlit: pil. iv-vii. Note siir la structure di*> mche-s 
I iiipiui' . Pill l''ii>|iii< i<i .Mit'lii'l l.i'\\. Pp. lll-l.'ii). Pn'inicn' uoto Kiur los Mosa^iaurii'DS He 
M.ii iiirlii.p.ii l.iiiii Piillo. Pp. l.'iiiri!*: pi. viii. M.-itcrinnz iioiirF4.>rvirala coiinair^^auce 

• Il l.iiiiiitpii II lull rliiiiiiipii* ill'- (MUX ar1o<ii'iiitrs ilu sous-.<ol di* la Roltriiiue dans leare 
i.i|ipMil :ivir II'-- i-i>iii'lii>- i;riiliii;ii|ili>'> qui li*.>i rfufiTllli'llt, |»nr A. Rutot ot K. Vau iloQ 
liiMiik. I'p. 111':'"!". I\iiiili' -III- l.-i r«>in|H)>iiii>n ohiiiiitiuo di's nx-lie." oniptivo. iKir F. 
I •.. « III nil I .f nil,". Pp '."'l ■.*"ii. l.i-« iMux hruuiv- dan> If- i»uit.- artoifiis dt» N"im»vi«, jiar 

V linti'i. ri'"'.'!.'. W i':iii\ ilii>r!nali'-diM'ii.-iudf«Mitaini' ■. Kt^lci'ino) ot do IcMir action 
|iin i.iKii imii- .'I thrtaiHMit i.|iii\ p.ir Pi. .Iiili'- 1-Vlix. Pp.'J4;VJ.%7. Ni»to .*!ur li\x foriuati«»ns 
.|ii ii.i ii.iiii* I't inliiMiMi- ■ «li»> rii\iii>n^ fli» Moil-, p.'jr Km. do Mnnok. Pp. 2r»'»-'Jiv>. C'on- 
iiilMiti.iii .1 I", iiiili- til' iriMi\«'MiiMit> nu»IfOul.»iio- d.tn? li'^ nHrlu-s* Milidos. par J. Mnc- 

I'li. 1 I'j' '•■! "." Ni'iiM'.mx l\v\i».-iMiro- r>ol.>-to:ni-> du C'r»»taco, par E<1. IVrpniisi. 

I'l- • ■" y\ \i 

\i. •..•ivM i..:f.'\ m i'p ** i»'l rr.s'i> VovImux, IJli'. Mi-:roiro>: IXmi x Lome note .<ur 

li 1 .1.1.. I. x'u i,s !.. .;..;•! ;\,-. I .11 V . I .y\\ iii-o:i !.,<»;. i^. Pp. S-LV. Kt*oljpPcht*< SUF 

■■.•..■. i» .«■: ,.il..x ,. ; :•., .; . >..ii .Ir- 1'..^ - Ivi- j-.ir Mp!. Kn I:-. Pp. H-i2. E--ai ilo n- 

. •■• 1.:. "lo . ■,- \ :,^^ ,• . .■....;...•.'. .;■:;•■. >.-; - :»;•«>•:• '.•» I'^'T*-' 111 i;! iV.- *"«•. p.ir l.'li. Bi-^mnior. 

t'l II- i ■■ ". : . '. N-'. '•: . .-.;.:-- *,-'..:- .«: :i>:- ;-.- »'r«-:-.-<- a Hr.ixollo? v\ dau< ]t'> 

*.:^ •!.• . ■ . ^ . .■ -... V ^^.■.l■; V\- *-.''■ I .,.;; ,;(-«i f.^T-.'.'.'iT.o::- .•pMi>litinir!i n> 

I-. - •*. I > . , .^ :'; » :••. : .•'-...--: »-.;\ x :.. '.\ \ .-i-io:. ir.fi-rit ;.:: dt- la Bt-l- 

1^. ! 'v. . ■ i.i, .: .\ \. : *. : 1:» ;.ix;:*^ •: -.it Ii* r«ichf* 

» ■ • » ■ ■ . . ' ■ . '..*.' '. . '«*..,. ;"..■.■-"."- » ■. ? -.•■?::■..-- .» 2 vTa' fii-:»iie, 

V .' ■ "^ ■ * ^ '.". - ^■.. - »:■ . '. .■<-!> -..■■:. Ci!."..:n.. N.ttrinui 
N- • ^ • . • •» ■■ V" -■- ■....'>' :- •.>j^ --I .:.:.■..>:. Hviiir. 

»' . . - ^ . - . . . . ~. ^. ■ ...r .. .> i»».ll.v Pp i4T-i;V: 

V. . X -. . ;-..«. \ ... .j>x M:r:..r:- S^r if 

• ' " \ . V'.-. . >* --- r.-. -li ;.-.!. 

' ■* » v- • ^. . . » - - .:« L-. „^ r. :.-n. .. i-^-ry. 

»• - • -^ • . '' .. ^ -..»... .'r^. >. -.» • :*-\^Tr 

^ . • - . . - • ■ . ■ . - . 5.-.. ^ .: .::.:..- ,|. 

^ ■« - - - S. -.^r. ?: t'-J. 

^- "-■«•■-'■ K •.». i'^, 7;-«sr». 
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nieiB travaai, pur £. Vhd di-u Snwck. Pp. W-l«& Snrrarlsine dos TBllee« ilu Limbours 
lioUuiilaU, par Caaimlr Ubaglis. Pp. ia)-lTO; pi. vL Les oBlsainu et sohlirtai IrBBitieiu 
dan* la nviou de Prague, par M. E. Dacoul. Pp.l71-21f^; 11I.T. Nouielle note 9ar I'cwtdol- 
Qgiedes Uo*a»anriena, par Lunls UuUu. Pp.21»^e0: pll iiietir. 

Anne«ltKI,ToineVII. 7a)pp, : l^pU. ProooH-Varbaux, pih f-SSD. M»moIre!^ CoaEribU- 
(Ion a la coonaiHaooB paleoaMlocique dei ai^ilea ecBiUeasea et des schiites optiiolithiiiaes 
de t'AueDDia teplentrional, pnrlo Dc. Pwlsrioii Snoco. Pp. iiM: pll. let ii. E^quisae geo- 
tiiftique at mineralogliina du dbtrlEtsiirifrirodb Snata-Crui. Hoadurox. par A. J. Boucda- 
rlat. Pp.3^-M. Lepn<miercrBaBoomplDtadiiRhinocero9(CBBiiopus)occident«l<s,Lelds, 
par le Dr. Bans Pidjlig. Pp. 11-44; pi. ill. Coaterenoss sur !eB cbarboos de Ivrre. par Is 
Dr. C S. fiortraad. Pp. 4S-^; pit. iv et t. Bibiiofrrapb.ie : Report on doej>«ea depoaitsi 
basod on BpocLmans soUoelsd \i tbo OiaUenser. par A. Daabree. Pp, (d-IOS. Anaen- a 
I'analyw de M. Daabree, explicative de lacarte liea todluenld de mer profoade, par Jolm 
UniTBf Bt A. F. Renard. Pp. 109-131: pi. Vt. Uateriaui puur la raone da BoaUlcr de 
Bolcique, par X. Staloier. Pp. 135-180. Deuiieme note 9ur Ids poiaBoDii fouiles da lerroiu 
ropalien. par Haj-mond Storms. Pp. IBl-lTl : pi. tii, Nouroaui BryoioaiPO! dii Cretaee 
du Llmlmnrg. par E<l. Pergeas. Pp. 1T2-1H9; pll. •111-xi. Lea phcoomomeDea eeaeraus 
das catemee nu terrainii cHlcHroDi et la circulntion •onl^rruino de» eaui dans la recioa 
Han-Roc heFort, par M. B, Dapool. Pp. I9U-397; pll, lii at lUi. Compto rendu de la atn- 
aioD extraoniioaire de IHKI. par J. WUlems. Pp. 3D8-a7T. 
■■ 3ooi»to So/uJe Linomnua de Bmielles; 

BulU'tin, V<t2!^ am. Tumci XVI ISnie Aanpc. No&. I-H. IS pp. cu. : lUnie Annee, Noa. l-e. 
1ft i>p. ea, 
kxiete Ho/ale do Boianiiiue: 

BoUoCin, Tonic tivntieme.l.Sai;S7U pp. Premiere Partie. Primitio- Flone CoataricuDiiis, 
[Mr Tb. Dnraod & E. Pittier; pp. 7-lN, IB&:i(e. Lloboaai. par Dr. J. Mnetler. pp. W«I. 
Kionreiuua Rhodolosignas dana lea Alpee en ISSO, par Franeuis Crepin, pp, BlkltB. Cata- 
loeUD dee Lichena en Belfflqna. par U. Dens et F. Pietquln: pp. KM^IZL Dcuilome Partlo. 
BMOine d' nai> cooference rur Tanatomie des piantes faite, uar M. X. Oraiia: ^p. 8-SS. 
Le* Lactarlo-Ruaaules. par C. B. Delogae; pp. 70-IUQ. Recherobea eiperimeutales sur la 
Pbfconycea ailene (Euntc), par Alfred de Warre, pp. I<n-125. Muact exotioi noci vol 
ininna eogulti. a F. Rcuauld, J. Cnrdot el F. Stnpliaai; pp. I81-II10. Agnricinees qod- 
ir«ll««, psrC. H. DBlonge! pp. 2U-2S2. 

Tome trente-nnieme, Ii«2. 172 pp. Premiere Partie. Manifeatation en I'bonnenr do M. 
F. CmpSn; pii. 7-0!). HoaoKrapble dee eapecea da Ueure Ftaxlnua, |iar Alfred Weamael; 
pp. eWl». Primiti* FloriE CoBtarioenais. oar Tb. Durand at H. Plttisr fdouiieme (as- 
<^iiJ«) : pp- 11D-215. ObFerracions Anatomiqaessurlea tnbercnlea d' Aplo« taberoaa etd' 
Beliantbus tuberosai!, par Paot Nvpela; pp. SlA-lSn: S pU. Duualerau Partie. Liolumoe 
Knt^tlans. in Nova Zelandia. par Dr. J. Uueller; pp.*J2-l2. Rusi» de Tbasoa et Atlioa, 
»«.. parFianooiaCrfpio. Pp. 12-93. Muaci oiotloi, par F. Stogibani. Pi>. iai-123. Fun- 
Xilli Allguot Harbaril resii Bruxellenats obwtrvauto . par P, A. Snccardo. Pp. 234-239, 
p. Wytsmtm, Ubralre: 

C»ta,loKuea. No. 3. £:nlomo1oK<e: No. II, Champlfrtions, IS titles. 
SmE.— La 8ock-tt Geolaelque de Uelgique; 

Annales, KI-2S i^m., Tome XV11I. 140 pp. Crlstaux de VaiiadiDlte presen- 
ttint nellemeut lea caracteres du groupe dlhexaedrlque anomal. Pp. Ixxtx- 
Ixxxill. 

Tome XtX. 14S pp. 8ur les pla.na de OsEure du gypae por G. Cesaro. Pp. 
U-30. Carte gcologlque de Bulgique. Pp. m-IZD. 

Tome XX. 14U pp.: 1 pi. Lie calcalre carbonllere da BeHuiQont, par L.. 
Bayn. Pp. cxii-cxv; 1 pi, 

FRANCE. 
iRDBAUX.— Soclete Llnnoenne de Bordeaux: Proces-Verhaux. 17-27 cm. Vo]. 

«, 18*1-1*^2, na pp. Vol. X1.VI. isas, iS2 pp. 



UBH.— L'AcHdemIe Natlonale dea SL-ienees, Arts, et BelleB-Irfltrea de Caen: 

Hemolres, ISBS, SU pp. L.'ombre d'un Mur. par M, L. Lecornu. pp. S-U pi. I. 
Hur un» Idenitte alKebrlque, par U. de Salnt-Uermaln, pp. ie-I8, 

IWJ, Sill Pll, Quelquea osperlencea a propos de la aurebullition, par M. 
Keyretieul'. pp. 3-lT. Experlcnoes fallee aur le suppUcle Tardi«u. a rinstllui 
physloluglque de Caen, par Dr. Fayel, pp, 18-41). 
van, 3U2 J'p. Sur la refrBcUon du son, par M. NeyreneuC, pp. a-11. 
h-* B«clete Llnneeiin^ de Normandle: 
b^UMIetln, Annee IS31. 133 pp.: 1 pll. Bur l« trult d 
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Carr. pur U. S.« Solmi'Laubach, jip, XB-CL Excurvlatia bouniqiivn « 
roiis tif Carmtun, pur L. Corbiere, pp. f&Sl, ObscrvfltloiiB de U. tagi 
projioa des Consliltratlons KeoInglQUea «t nalecinloloslqUes, 

Anntc liKi. 3M pp. ; 1 miif. Cam muni cation ■)« M. Bleol s 
Jurasiiltiue de NormoniUe. pp. 11-12. 19-4E. Sur la Tlagv ■llurlcnoe Or E 
pp. St->S. r:xcuralona liolanlquo dans lea marala iIe Briouie. pu- CAbbe 4 
l*Ur,i. pp. lB7-ni. 

Annee 1S»3. 411 pp. Excursion tiatanliue falle par la Soclel* ai 
PlrfaiB-iJrlrooult. pai M. HusniH, pp. in-T\. UtTliorlSBllons a>i 
Lalglf, pur R, Menaeer. pp. 7o-a3. CatalosP^ des plantcs i 
I'mraiKllsBcmtiic de Domrront. par Aug. CQevaller, up. ie-3as. 

CHBRBOL'KU.— Soc]«Ii> Natlonale d<>s Sckncra NaliirrllPS et MatheniBllqiw 

Memoirs, Tome XX\ni. IWi]. W* pp. L'Archeen cl 1c Camlirlen 
i)u Massif breton. par M. A. BiKot. pp. I-IXO. Lisle dps AInr* m«r1iic« |j 
porleea de YaliOBlia (Jairanj par Dr. Savatler, par M. P. Hallol, 
La dispersion des especes vesi^tsleB par lea courania maHna. pur M. HmmI ■ 
jQUan, pp. Sl-tSKL Fiantat eiiropeae, par M. AmkubIp Le Jolla. pji. ISS-SM. 

Tame X7CVII1. ma, KB |ip,; 3 pll, Monngraphlr ilea PonUnalaceps, par M. I. 
Cardot, pp. I'lal- Recherches anlhrapolneiqiifa a falrt aux CorbcUs Je f*-S 
vialon. par Dr. R. L'oUiKnon. pp. ia-lR4. Lp« AigUM Jr P.-K.-A, i 
par M. El). Bt>rn«l. pji, lES-STG: 3 ptl. 



I^ ROCHICLLK— I.'A<:ad«nle de la Roph' 
Chnren te-Inferleurc: 

Annales <ie m3. Ko. », im pp. : a pll. 



dee Scimcoa NklurelH 
males de 1»4. No, »!. UZ pp. 



I.fXEMBorRG, LL'X.-L'InaUiut Grand Ducal de Luxt-mbourR: 

PubiicBliona de I'lnatitut Gnui.l-Ducai (Secilon dee 8cl«ncra Katut 
Slaiti-malldUE'B), Tome XXII. »»3. US pp : I ilKS. Tome XXIU. UM. % 

MARSEIL.LIC.— Suclete de Horticulture Ft Ce Botanliiue de Marseille: 

Re-.~jW Horllcole-Journal dca Travaux, XXX\III Annw, October. ; 
ISa-Iie. XXXIX Annee. 1893. 236 pp. XL Annee. ISM. to Octohv. pp. t'JSt 

ISBTZ. LORRAIXC— L'Academle de MetE: 

Meiuolres. XMII Anne«. 1SS»-1I(^. 2SK pp.; I 
XX Annee. IW0-lg91, SR pp.: 10 pll. XXI Anr 

OIi.LEANS.-Socii;tt d' Agriculture. Sciences. Bell ea-Ltf tins et Aria tl'O 
McmoEres. Seconde Serie, Tome XXXI. Nob. 2 el X IfiSS. p 

PARIS.— M. J. Tempere: 

Le MicrORrapbe Preparateur : Journal Klecisuel do MtcrograpMe. 1 



So. 



1-12S. 



, pp. Wb-IMI). Trelaleme' J 



TOUI.OUSB.— I,'Ai:adenile dea SelenceH, Inaeriptlons et Belles-Lettnw d* 
Memairea, ItliK cm,, 9me Serie, Tome IV. 1892. SM pp. : 1 pi. Sur une 
courbes alBebrtques, par M. H. Molina, pp. 1-15. De la Balneatlon kB 
par M, Beraon, pp. 230-ItO. Bur les phenomenes de dlseoclatlan et pal 
ment aur let maxima et minima nu'on y a alKnalea. par M. Paul Sab 
1W-J7S. ConBlderatlOna aur I'orlRlne dea eapeces, par M. A. LavoOftt. 
Bxpoaltlon retrospective de documents snclena. p«r SI. le Dr. Aiix, pp, 
Tome V. 1SH3. "44 pp. DemonElrallon d'un theoreme de M. Paul Bar 
iea cublqjes planes, par M. Victor Rouquet, pp. I1I-1S7. Ai^tlon des OUi 
AciiSea. par M. A. Deslerm, pp. Z3-i30. lAfB Eani potables di 

le Dr. uarrlt;ou. pp. nsi-em, 
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GERMANY. 

BERLIN, PHUSS.— Botanlscher Verein der Provinz Brandenburg: 

Verhandlungen, 18x26 cm.; XXXIII. Jahrgangr, 1891, 142 pp.; 1 pi. XXXIV. 
Jahrgang, 18'J2, 128 pp. 

Entomologischer Verein In Berlin: 

Berliner Entoraologlsche Zeitschrlft, XXXVII. Band, 1892, pp. 249-512; pll. 
VII-XX. XXXVIII. Band, 1893, 396 pp.; 7 pll.; one portrait; one map; bi figs. 
XXXIX. Band. 1894, 840 pp.; 3 pll.; one portrait; 37 flgs. 

Deutsche geologische Gesellschaft: 

Zeitschrlft. XLIV. Band, Hefts 3 und 4, 1892, pp. 383-870; taf. XXI-XXXVI. 

mostly lithographs of fossils shells. Neue Ostrakoden, von Aurel Krause. 

Pp. 383-399; taf. XXI, XXII. Die Oberjurassische Ammonlten Fauna in Polen, 

von Josef von Siemiradzki. Pp. 447-482. Ueber Plicatocrinlden, Hyocrinus and 
Saccocoma, von Otto Jaeckel. Pp. 619-696; taf. XXV-XXX. Brackwasser- und 

Binnen-Mollusken in den Eocaen Ungarns, von Paul Oppenheim. Pp. 697-818; 

taf. XXXI-XXXVI. 

XLV. Band, 1893, 764 pp.; 32 litho. pll. Der obere Jura Fauna in Polen, von 
J. V. Siemiradzki. Pp. 103-144. Die norddeutschen Geschlebe der oberen Jura- 
formation, von Max Fiebelkorn. Pp. 378-450; taf. XII-XXI. Die Stegocephalen 
und Saurier, von H. Credner. Pp. 639-704; taf. XXX-XXXII. Neue Lepido- 
steiden-Gattung aus dem oberen Keuper Oberschlesiens, von R. Michael. Pp. 
710-729; taf. XXXIII, XXXIV. 

XLVI. Band, Hefts 1 und 2, 1894, 500 pp. ; 37 litho. pll. Zur Kenntnis desJura 
in Ost-Africa, von K. Futtever. Pp. 1-49; taf. I-VI. Monographie der Ostrako» 
den des nordwestdeutschen Tertlars, von E. Lienenklaus. Pp. 158-268; taf. 
XIII-XVIII. Die eocaene Fauna des Mt. PullI, von Paul Oppenheim. Pp. 
309-4^5; taf. XX-XXIX. Das Devon der Ostalpen, von Fritz Freeh. Pp. 446- 
479: taf. XXX-XXXVII. 

BONN, PRUSS.— Naturhistorischer Verein der preussischen Rhelnlande, etc.: 

Verhandlungen, XLIX. Jahrgang. 1892, 244 pp.; 4 pll.; Korrespondenzblatt, 
62 pp. ; Sitzungsberichte, 148 pp. 

Verhandlungen. L. Jahrgang, 1893, 532 pp.; 7 pll.; Korrespondenzblatt, 98 pp.; 
Sitzungsberichte, 162 pp.; 1 pi. 

Verhandlungen, lA. Jahrgang, 1894, Erst Halfte, 70 pp. ; 1 pi. ; Korrespondenz- 
blatt. 13 pp. ; Sitzungsberichte, 104 pp. 

Neiderrheinischer Gesellschaft fur Natur- und Heilkunde zu Bonn: 
Sitzungsberichte, 96 pp. 

BREMEN, GER.— Naturwissonschaftlicher Verein: 

Abhandlungon, XII. Band, 1890-93, 666 pp.; 8 taf. Ornithologie der oestlich 
aequaturialeii I^aender, von Dr. G. Hartlaub: pp. 1-46. Insecten-Fauna der 
Nordsee-Insel, von Diedrlch Alfken; pp. (•7-130. Lichenenflora des nordwest- 
deutschen-Tioflandes, von S. A. Poppe, pp. 209-236. Pflanzenbiologische 
Skizzen, von W. O. Focke; pp. 417-432. 

CHEMNITZ, SAX.— Xaturwlssenschaftlichen Gesellschaft zu Chemnitz: 

Zwolfter Bericht, umfassened die Zeit vom Jul I, 1S89, bis Juni, 1892, 76 pp. 
Abhandlungen, 16i^ pp.; 5 pll. 

DRESDEN, SAX.— Naturwissenschaftlicher Gesellschaft "Isis" in Dresden: 

Sitzungsberichte und Abhandlungen, Jahrgang 1892, 145 pp.; 4 pll.; 1893, 188 
pp. ; 1894, Januar bis Juni, 52 pp. ; 1 pi. 

FRANKFURT a O.. GER.— Naturwissenschaftlicher Verein des Reg.-Bez. Frank- 
furt: 
Helios, 18i^2. 80 pp. ; 1893, pp. 81-144 ; 1894, pp. 145-192, 1-144. 
Socictatum LItterae, 1891, 176 pp.; 1892, 184 pp.; 181>3, 192 pp.; 1894, 192 pp. 

GIESSEN, HESSE.— Oberhessischer Gesellschaft fur Natur- und Heilkunde: 

Neunundzwanzigster Bericht, 1893, 242 pp., with portrait of Prof. H. Hoffman. 

GORLITZ, PRUSS.— Naturforschende Gesellschaft: 
Abhandlungen, 1893, 420 pp., with map. 

HALLE a S.— Kaiserliche Leopoldinlsche-Carolinlsche Deutsche Akademie der 
Natur forscher: 
Leopoldina, 24x32 cm. A monthly journal. 212 pages in 1894. 
Nova Acta (Verhandlungen^ 24x32 cm. Band LXII, 1894, ^24 pp.; 23 litho. 
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|>II. Das ai&»Ullsclie PrRnent 
BeobBcliiunKen ubcr dte ScbntEuneBsei 
lUinheru. Pp. (S-iw: laf, 1-X. Revie! 

Th. Becker. I'p. liuViUJi tuf. XI-XXIII. 
k .KaturtrlsflcnBchartliohfl Vt-reln rur Sacliser 
ZelUchrlft fur NalUrWIeBenadlaflen. 



I Prans-ScbleiehDn. Pp. V 
ikskvLt an Maaiastalien, vo 
der GaltunK ChiluRla MetRVn, < 



lL-h«r Verein In Hamburg; 



>., S pll. Nrufr and iria 

1-50, laf. I 

1. von Prof. Karl f 

1 HafntM 



BAMBfRG. GBR— NalurwisBensr 

Vfrhandlungen. 18(3. IIB pp. 

AhhBo.lIungeH, 21X27 em. Band XII. i«e-3, IM 
h.'kanule Kurallen. von Or. llemi. RehtiPrs. I' 
erapb 17x20 cm. Die D^utsch Suesswasser Bryozi 
Un. Pp. ]-Ti; taf. V-IX. 

Band Xllt, UM, ISO pp.! 9 pll. Die Gephyreen des Museuma 
■ voii Dr. W, p-lBcher. Pp. 1-S3: 1 pi. KenntnlH iler DHgocliaeten. von Dr. ^ 
Michaelson. Pp. 1-Si: laf. IL Revision Oer TarantUIKlrn Fabr. 

rl Kra,ep«lln. P|>. l-t3: 1 pi. Aracliiild«n- Fauna von Mailcira and den 
Bchen Inselu, von W. Bmenberg. Pp. 1-13; 1 pi. 
LANNOVICR. PRL'SS— NaiurlilBlorl»che Geaellachafl lu Hannover: 

42 iind 13 JahrVBbe^lcht. lS»l-3. IK pp.; 1 pi. 
UISL, PRUfiS.— NaturnlssenBctiafUlcher Vereln rar SchleswIs-HolBtvtn: 

Sehrlflen Bona IX, ISW, 318 pp. ErdmngneUBPhe MeasunKen tm ph] 
Ischen tnatltut der Unlverallaet Kiel, von G. L,udellng. " - -- 

lenwelt der NordtrelslBehen Insein, von P. Knuth. Pp. Tl-IM. Die Rhi 
caen dor Kleler Pohrde. von Th. Refnbold, Pp. IIH«. Pll»llOT» von 
niK-Hotstelii. von P. Hennings. Pp. 12S-iSI. Daa Planhlon dos SueoBWi 
von C- Apatcln. Pp. ■Xi-211. 

Band X. Erstes HelL, ISS^. 112 pp. Die Phaeopliyceen der Klrler FOti^ 
von I'h. Reinbold. Pp. 21-M. TasesUchtmeasungen in Kiel. IstO-iSii, 
Leonhard Weber. Pp. 77-94; 2 taf. 
lEIPZIO. SAX.~KonlKl<ch-SacbBlsche Gesellscbafc der WlHsenschatten—Ual 
Fnatlach-Pliyslnche Claeee 

Berlchte u, die Verhandlungeni 1S92, pp. Dlllerentlal-gleichungen Iter ( 
nuns', nill dop pel (period i ache CoeRldenten, von M. Krauae. Pp. Ifr-tt: 
Thtiorle der Kummer'schen ConOguratlonen und der Ortbogonalen Subad 
tlonen. von IS. Study. Pp. I2-U1. Calurlnietrlsche Untersuchungen, vol? 
Stohmann u. H. I-angbeln. Pp. 307-333. Geologiacbe Stellung, von H. Crad 
Pp. Ki-wa. Thetareihen, mil Doppelfntegralen, von G. P. Uppa. Pp. 3 
f73-C8<t. Qrupp«nlh«oretlB(?be Untersdrliungen, von Sopliui 
MT-ITZ; BB-Sn. 

Jahr IKlS, KM pp. Dinerentlalglelcbungen 3ter nrdnung, e 
Pp. 3&-63: Dff-lUI. Die Polhoehe der Lelpiiger Stemwarte. von K Scbumailn. 
ITS^SL Fr. Hayn, pp. !£I-31G. DinTerentlala. von SophUB l.le. Pp. Ml-UB: ] 
S!S. Transform ali on der Thctafunctlonen, von M. Kraus#, Pi>. »-UB: MIM 
Sia-sai: MJS-«37. Der Oruppentlieorle und Dlfrerentlulglelcliungen. von F. B^j 

Pp. xo-iesi: i&-ne: VoS-esa. 
Dr. Otto KuntKe: 

Geofienetlsi'he Belti'age, von Dr. Otto Kuntie. 
7 BgB, holanlcol. 
MAGDEBURG, PRUS8,— NaturwlSBenscbaflllehe 
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Sclen 



I Society or Hal 

p. IS1>% »S pp.; II % 



resbC'rlt'Tit und Abbundlung^n. 1$W, 320 pp.: ! mi 
IMS-ISW, IM pp.: 3 pU. 

FeBlschrlfl lur Peler des 25 Jabrigen Stlrtungstnges 
von Mag^teburg, pii. 7S-2I6. Erdmagnetlacben Decllni 
tenaitat fur Magdeburg, pp. l-H- 
KSTER. PRi;s8.-Wt^airallBChe Provinaial-Verein fi 
(Wextpliallan Provincial Society of Bclenize and An 

JabresbrrlPht. Sicbxehnter, tar ISSS. »« pp.; I plate. AchtMbntDT. ttir t 
IM pp. lUnundiwantslgBter, fur l»ffi-S. ISO pp. 
^tlBNBElIG. BAV.—NaturhlBtoHBche GeBellachaftt 

Abhandlun^en fur ISK, X2 pp.: 1 pi. Jahmberlclit fur 1192, IT p| 
lungon fur ISKl, pp. S-54; portrait Of Dr. Hagen. Jahr«at)crlchi fur I 
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OFFENBACH. GADBN.— OITenbftcher Veretn fur N 
Of Nuturat Science): 
33t^. Mter, 3Sler und Kter Berli^ht uber die THatlghelt. 1SSl-189fi: IE6 pp. ; 1 

OSNABKT'CK, FRl'SB.— NaturwEsBinschattllcher Vcreln zu Osnabruck: 

Zehnter Jahreaberlcht fur die Jahre IBM und ISM. 3oa pp. Diluvial atvdlen. 
von Dr. J. Merlin. Pp. 1-70: 185-2W; map. Fommlnlteren Fauna des Oher 
OllKOcaens, von A. HobIub. Pp. 1S-V». Die OstrakodenB des MItlel OllsocaetiB, 
von F. Llenenklaus. Pp. liS-lH. 
RBGENSBUHG, BAV.— NaturwiBSenschatllicher Vereln lU RegenaburB: 

Berlolite. Hefl III. fur die Jahre ISBO-IHSJ, 312 pp. Contalne a record "Raiiin-n- 
Kalender" of all planli around Regenaburg vlallod (March to Novemlier) by 
Lepidoptera during I8S& and iSSS, by Anton Schmld. Pp. 3T-IU. 

Hen IV, fur IS9S-1S93. 8* pp.: 2 ptl. and map. Die Conchjllen der ober-tnlo- 
eaenen bel Regensburg, von S, ClesBln. Pp. 2B-1B: taf. I, II, MlneralOglBch« 
und pet rographi ache Nachrlchten aus dem Thale der RIbeIra de Iguape In 
Bud-Grasllleti. von Henrique E. Bauer, pp. B1-S3, mit elnam Kartohen. 
WIESBADEN, PRUSS—Vereln fur Nalurkunde (Society o( Nslural Science); 

Jahrbucher, 15x23 cm. Jahrgang 1G. 1SSI2, Z5<i pp. ITeber electrise hen Weohsel-, 
Olelch-, und DrehHtroni, von Dr. A, Kadesch. Pp. I-IS; 20 Rbb. Nassau beo- 
bachtelen I.BUbmoose, von Dr. Buddeburg. Pp. 19-38. Zoologlsche und ento- 
mnloglache Excurslone In die Umgegenda von Shanghai und Hlogo. von Dr. A. 
Sella. Pp. SS'Si Macrolepldopteren der Lorelcy-Gegend, von A. Fuchs. Pp. 
8S-1M. Bakleriologlsohen Unterauchungen, von Dr. Georg Frank, Pp. lOT-lffll. 

Jahrgang *B, 1893, ITfi pp.: 4 colored llltio. pll. Analyse dea Vlctorla-Spnidels 
tu OberlahuBiBln. von Dr. R. FreBenlu*. Pp. 1-30. Lepldopteren-Pauna dea 
MalayiBOhen Archlpela. von Dr. Arnold Pagenateoher. Pp. K-W: M-8S; lot II, 
in, IV. Lepldopterologlsche Helee um die Welt, von Dr. A. SelU. Pp. «-». 
Macrolepldopteren der Loreley-Oegend. von Auguat Fucha. Pp. S9-102. 

Jalirgang- 47. 1894. IGfi pp.: 4 lilho. taf. Lepldopteren -Fauna dea Malayan 
Archlpela, von Dr. Arnold Pagensiecher. Pp. Z5-8Z: laf. 1-ni. Blologfe dep 
Noclucn, elc, von W. Casparl 11. Pp. 91-UI. 

GRKAT BRITAIN. 
BBLPAHT, lREI,.-BdraBt Natural HtElory and Philosophical Society: 

Ri^port and Proceedlnga for 1S91-92, 180 pp. The tnttuence of Language and 
Environment upon the Individual through the nervous syalem. Iiy Dr. John 
Macf^ormac. pp. ga-llo. MUD and Ita Ferments, by Allan P. Swan. F. L. 8., 
pii. Isa-lKi. Recent Advances In Mechanical Science, by Waller H. WllaOQ. 
pp. Ul-iM. 

Report and Proceedinga for lSBa-B3. 92 pp. Electricity as an Illumlnant. by 
John H. Greeiihlll, pp. 19-30. Ttacea of Primitive Man In North of Ireland, 
by William Gray. pp. 45-47. The Division of Angles und Area of Circles, by 
laaac J, Murphy, pp. 47-55. 

Report anil Proceedinge for IsBS-M. loil pp. The Ancient Shell Mounds al Rosa- 
penna. County Donegal, by W. H. Patteraon, p. 35, Modem Eleotrkfl! In- 
vvQtlona. by Wtn. MacWtilrter, pp, 52^. A recent Find ot Irish Elk Bones In 
BeltAst. by R, M. Young, pp. 1«-1». Irish Archeology, by S. F. Mllll«an. 
pp. TS-K7. 
SIBMINaHAM. ENG.-Tbc Mason College: 

Calendar. 12x111 cm., bound In white cloth, 1S93-1SM. M pp; 1SM-1SS5. 53il pp. 
DUHLm. IRE L.— Royal Dublin Society: 

flclenltflc Proceedinga, Vol. VII. 1062 pp.: pll, xvll 
(or the Doinea of Astronomleul Oliaervatorlea. 

W-I9L Nolea on a small Pollei-llon of Kydrororalllnae. by Sydney J. HIcksoti, 
pp. (W-B09, The Varlollte ot Annalong, Co. Down, hy Prof. Orcenville A. J. 
Cole, i>i.. B11.61!!; pi. XXI. Ecblriortnrma colUetcd hy the S8. "Flngal." by F. 
Jvffrey Bell. pp. aSKiSM; pll. XXlll-XXV. Appreciation ot intra- Visible 
Quantities, by a. Johnstone Sloncy. pp. S30-Ma. Speculation as to a pre-ms- 
Ivrlal condition of the Universe, by J. Joly. pp. 563-573, Note on Ihe walking 
oi some of the Arlhrupoda. I>y H, H, Dixon, pp. Ii74-ST8. 

Vol. Vlll. lijU pp.: S pll. PoKotriohum hlbernteum. by T. Johnsoo. pp, Ml); 
III, I. Thu L'Be of Ihe Protractor la Field -Oeo logy, by Alfred Harlcer, pp. 1 
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IV'iORnnlclK from Torr™ Sirnlla. My (ieori;- H, CaiTt^ler. po Il-?7i pi. 1^ 
List of some RcnIfiTa of Irelnnd. by Mlm 1„ a auscou. pp, »-WS: pll III- 
PlteliBtane frera Ternary Dykes la DonvSHl. X'T Prat. W. J. Bt-llDH. iii - 
Varlolllp anil AsBoclatcd IgnMua Rocks of Ron nil wood. Co, Wl-rktnw i ■ ■ 

W. J. SolliiB. !•«. W-llB. New S|)ep1e« of Aclinlaiia from Torre? Silrnli.- i ' 
A. C. Iladilon and Alli^e 34. Slinrkleton. B. A . |>d US-ISS. |i1 VIII. < 
Alpine Flowers, by J. Joly. pp, IK-IM. Sugi?e<Mon &> id a foauhw ^ 
ihe niiT^ required for ibe Uf« of [iarliu. by O. Johnsionr Stoner. <■ 
Reporl on PoIyi>haels. by Florence Bii'.'hnnan, pp. 1«»-T!»; pll. tX-X, 
on Bepnstrum CyatMforme. by G. T. and A. FTas Dlion. pp. W>-m 
Pypnogonlilu from the Irish Coasts, by Opofk* H. Carpenl^r. pp. ISo-^'i' i i ' ; 

Scfentint- Tronssctlons. Vol. IV (Berlea U.). IXM, 2£i» cm. Part XIV. F.-^sil 
Fish Rtmalns of the Coal Menaurec of the Brfllsh tslands. bv Jmnes W. Davla. 
F. G. 8.. pp. 7ilB.7<S, pll. LXV-l.XXVin. 

Vol. V, IBB, Psrl T Oermlnatlon of Speda tn the Ahsenci ' " 
n. H. DiKOn, B. A., pp. 1-1. Pari II. Survey of Fishlnpc 
of Ireland, 1KSII-18II1- FiRgs and larval and Piist-LArval 8la««s of Tel 
by Kraeat W. I„ Holl, pp. S-1S2; pll. I-XV. Part III, The Human S«cnun.' 
A. M. Patterson. M. D.. pp. 1S-2N: pll. XVI-XXI. Pan rv On th« 
fmbiTonlc r^evelojimenl of FunBla. by Gllliert Roume. U. 
XXII-XX\'. 

(DINaUROH. SCOT.-The Botanical Socloiy of Gdlnbureh: 

rniisnrtlons and ProfPFillnin<, Vol. XTX, IKM-W. pp. ! 
Glrlli of Yoitntf Trees In the Boynl Botanic Oardeti, Edlnburith, for llvif j 
endhKC im. by David Chrlsttson. pp. Xl-Jse-. Ui-Ue: tS}-S3S. TelDprntUW^^ 
VeBeliilloii In the Royal Botanic Garden, by Hol>ert Lindsay, pp. «"" " 
HS-3S): 4JT-<10: IH-4Sa: SSu-543: 5M-S; [US-GSl; SSt-OH: EWKSEQ: SR&^OT: S 
The Embryo-sac of Myosurus Minimus L. ;, by Giiatar Mann, pp 
lila, IV. Supplementary Noles on the Marine Aigae of the Orh 
by OeorKP Wm. Traill, pp. 514-5411. wlih tincoeraph, Morpboloicy of i 
British Le^mlnosae, by Jnmes A. Terran, pp. Ksii-W 

Vol. XX, Part I, IBM. 27(1 pp. The Botany of the Pllcomayo Kxpedlllon, 11 
1R91. l,y J. Graham Kerr, pp. «-7S. Flora of West Robs, by (1. C. Droce. 1, 
112-I71. Th-d New Species of Aleae, with plates. Ohservatlona On Tempefstdl 
continued as In Vol, XIX. 

Itoyal Society of Edinburgh : 

""Jnellc Theory of Oases, by Prof. Tall, up, 32-30. Th*- Irf«ser Rorqual, I 
Prof. William Turner, pp. M-7K. On the Equations of the EUIpst-QltawMe. 1 
ImtA M'Laret), pp. 8S-37. The Wanyoro Tribe of Central Africa, by Robert T 
FflMn. r'p. tSB-IftS. Recent Innovations In Vector Theory, by Prof. C. O. KiM 
pp. 21S.I3S. A new Solution of Sylvester's Problem of the Three Tenwry S 
Huns, I))- Lord M'Laren. pp. 3G4. 36S. 

QLASGOW, SCOT.-The QeolOirlcal Society of GlauKow; 

Transiicllons. Vol. IX, Pari II. 18BO-92. pp. Ml-iT2; pll. X-XVI: « dtki 
Pectollte and Okenlte. by M. Forater Beddle, pp. MI-ZM. The Geology of I! 
by James 8. M'Lvnnan. pp. lU-SUS. The Leaf-Caves of Mull, by John t 
M. D., pp. BW-2i». Peculiar U-shap«d Tubes In Sanrlsione. by John 8 
M9-»i; pi, X. Carlionlftraus Oslracoda in the strata of Weatem floolhiDA, J 
John VouriB. pp. SOI-llj!. Carboniferous ForamlntferH In lowrr limestone mh^ 
by John Young, pp. 3IS-32n. Alle«ed Proofs of SubmerRtnce in Seolland 4 
Ihe Olsclal Epoch, by Duitald Bell. pp. 321-34S: with map. A GlaclKl Maw 
Glen Fruln, Rum bartons hi re. by Dugald Hell, pp. WS-asl; pll. Xtl, xm. ( 
olosy of lite CarsphBim District, hy David Forsylh, pp. SW-SSO; pit, XTV, 3 
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Sands, Slorayslilrc. by James Barclay Murdock. pp. 4 
mfnr Phil OBaj)h leal Society of GIabrow; 

PmreedlnKB. Vol. XXr\'. \&2M, 111 pp., « plates. GeoKra|>hy and BthlM 
of Mashonaland. by Robert M. W, Swan, pp. e-K. Recent Developments -3 
the Hamilton ConltieliJ. by Robert Thomas Moore, pp. (a-flS; with mail (|»I. 
Comparative Testa of Hetlesen and B. C. C, dry battery cells, hy Prof. 3mi 
son, pp. K^llil. I^Kploratlon of the AniBEonlan Provinces of Cenlral Peru. | 
Alesander Ross, pp. llg-isa, with map (pi. V). Special Application or the Vi| 
phone, by ^VilUam Altken. pp. IW-ISB. 

I. XXV. IWiS-iM, aiS pi>., 12 pll. Re|>ort of I, 
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Indian Currency, by Alexander Maclndoe, pp. 71-89. Above the Snow-line in 
Scotland, by Gilbert Thompson, pp. 98-107; pU. III-VI. Glaciation of the West 
of Scotland, by Dugald Bell, pp. 118-136; pU. VIII-X. Sorghum Sugar Experi- 
ments in the United States, by T. Jj. Patterson, pp. 137-154. Chemistry of 
Democritua and Synesius, by Prof. John Ferguson, pp. 182-191. Dynamo-Elec- 
tric Machinerj', by W. B. Sayers, pp. 196-207; pU. XI, XII. 

LIA'ERPOOL., ENG.— Liverpool Geological Association: 

Transactions, Vol. II, 1881-1882, 112 pp.; 1 diagram. Fossil Footprints, by 
Thomas Shilston, pp, 17-22. Iron Pyrites, by H. T. Mannington, pp. 43-62. 

Vol. IV, 1883-84, 82 pp. 4 diagrams. Denudation of Limestone, by Isaac E. 
George, pp. £3-30. Mineral Springs, by Charles E. Miles, pp. 47-60. Geology of 
the Isle of Man, by Daniel Clague, pp. 23-29. 

Vol. V, 1884-85, pp. 76; 6 flgs. Fossil Remains of Man, by J. R. Webb, pp. 
27-32. Metalliferous Deposits of United States, by Mr. William Semmons, pp. 
58-73. 

Vol. VI, 1SS5-6, pp. 76. Triassic Sandstones of West Cheshire, by P, H. 
Marrow, pp. 18-22. Geology of the Southeast of England, by Chas. Potter, pp. 
24-30. Fossil Reptiles, by T. Brennan, pp. 32-36. Geological Notes from Switzer- 
land, by T. S. Hunt, pp. 43-50. 

Vol. IX, 18S8-S9, 98 pp. Geology' of Mull, by Percy F. Kendall, pp. 9-16. A 
New Form of Goniometer, D. Clague, pp. 18-30, with hectograph plate. Evo- 
lution of the Grand. Canon of the Colorado, by W. Hewitt, pp. 49-56. 

Vol. X, 1889-90, 56 pp. Some Recent Additions to British Mineralogy, by Wil- 
liam Semmons, pp. 9-11. Geology of the Isle of Wight, by Isaac E. George, 
pp. 13-16. 

Vol. XI, 1890-91, 84 pp. The Relation of Geology to Agriculture, by W. Scott 
Walker, pp. 15-18. Economic Aspects of the Geology of Caithness, by J. 
Herbert Jones, pp. 31-37. The Clift Sections of the Yorkshire Coast, by R. W. B. 
Roberts, pp. 59-6S. 

Vol. JXII, 1891-92, 60 pp. Pre-historic Man. by J. M. Barber, pp. 13-16. The 
Apatites of Cornwall, by William Semmons, pp. 26-36. 

Vol. XIII, 1892-93, 68 pp. Geology of Wirral, by Osmund W. Jeffs, pp. 15-24. 
"Eozoon," by Dr. Cecil F. Webb, pp. 25-32. The Metamorphic Origin of Granite, 
by R. W. Boothman Roberts, pp. 46-52. 

Liverpool Geological Society: 

ProceeQings, Vol. VII, Parts 1 and 2, 1892-1894, 232 pp., 15 calcograph etchings 
of sections and maps, mostly large enough to fold in. Physical Conditions of 
the Aralocaspian Region, considering Triassic rocks, by W. Hewitt, pp. 10-35. 
Drift Beds of the Moel Tryfaen area of the North Wales coast, by T. Mel- 
lard Reade, pp. 36-79; 8 etchings folded in. The Glacial Deposits on the Shore 
of the Mersey, by J. Lomas and Capt. A. R. Dwerryhouse, pp. 80-87; 2 etchings. 
On some Conditions existing during the formation of the Older Carboniferous 
Rocks, by Charles Ricketts, pp. 94-106. Submarine Deposits of the Irish Sea, 
by W. A. Herdman, pp. 171-182. The Dublin and Wicklow Shelly-drift, by T. 
Mellard Reade, pp. 183-206; 2 etchings folded in. The Permian Conglomerate of 
the Vale of Eden, by J. J. Fitzpatrlck, pp. 212-225. 

LONDON, ENG.— Royal Botanical Society of London: 

Quarterly Record, Vol. V, 1892-1894, about 200 pp.; 6 pll. The life history of 
the lower and higher fungi, by Henrj' Power. Pp. 39-45. The dispersion of 
plants, by Prof. Charles Stewart. Pp. 54-59. Ferns, their structure and life 
history, by Prof. W. J. Groves. Pp. 87-93. The leaf and its functions, by A. H. 
Vines. Pp. 121-123; 136-140. Circulation of fluids in plants, by Prof. S. H. Vines. 
Pp. 150-157; 170-173. 

Geological Society of London: 

Abstract of Proceedings, Session 1892-3, Nos. 595-611. 126 pp. Session 1893-4, 
Nos. 012-028. 120 pp. 
List of Members of the Society, Nov. 1, 1892. 80 pp. 

MANCHESTER, ENG.— Manchester Literary and Philosophical Society: 

Memoires and Proceedings. Fourth Series, Vol. VII, 1892-3. 270 pp.; 2 pll. 
Marine Mollusca of Bombay, by James Cosmo Melvill. Pp. 17-51. Twenty- 
five iiew .species of shells from Bombay, by James Cosmo Melvill. Pp. 52-78; 
litho. pi. i; 25 flgs. Method of Integration, by James Bottomley. Pp. 78-89. 
P'ossll plants of the Coal Measures, by Dr. W. C. Williamson. Pp. 91-128. 
Rate of Explosions in gases, by Harold B. Dixon. Pp. 128-158. Collection of 
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pluiU from Colorado, bj J. C. MrlvUI. PpL 21(-ZI9. 

Vot. Vtn. 18eS-M. SM pp.: 1 [d.: numproua Obutc*: in>P ot oanala nl B 
ITnlform Stress and Permanent Slraln, by T, G. BlABion. Pp. yVK vM 
Lalpnt liFiit of steam nt 100 deKrres C. by P. J. Bknog atiil Dr. J. ~ 
Fp. z;-S3. Fossil plHiitg of the ooal ni*iisur«K. Pp. 5*-T4. Wulfenia C 
Ju>-(|iiin. by lamcB Coeioo MelvIlL Pp. 75-Kt: El. I. coloretl. Tbi; 
or iliB f;-i!Oit, by T, P. KIrkman. Pp. ue-UI: pi. IL Osmatlo Preamra otfl 
(lotiB. by Dr. Thoinsa Evan. Pp. 130-1(3. PJetlro-moUVe force i 
eurvea. by Julius Frith. Pp 151-15S: pll. III-VIII. Primary Mruclur* • 
slom of cntaroltei. by Tbomos Hick. Pp. 1S$-1TD; pL iX. Cmwt Unwd 
MuKiifUr DecUnttUon, by Henry Wilde, i>p. 1S1-1M. 

Vol, IX. XtiB. I, 2, ISM, 94 pp AiOnlOes of Polyliaslc Adda, by Bevwi L 
pp. 19^. The Carbonife roils ArtmrrsciMit l>plrlodciHlni. by Dr. W. C 1 
llamfun, pp. SI-SK. Uullfple Proporllona of the Atomic Wdgtiu, by Bdny^ 
Wllde, pp «:-JK, 
PENZANCE. tING.-Rovml Geological Sodety of CornwaU: 

Transactions, Vol, XI. Part I. IWT. (Seven ly-tlilrd Annual Report) Tte 
Pliocene Be<lB of St. Erth, by Itobert William Bell. pp. Kt-a. SenH-nllnao* 
Bock In Wbltssnd Bay, by R. N. WorUi, pp, El-SS. 

Part 11, ISS9. (T4lh Ann. Hep.) Copper Mining at TUl Cove, Newtoot 
hy Juaeph Garland, pp. 9»-ia4. Discovery of Human RFtnalna in a t>-Vi 
Bone Cave, by R. N. Worth, pp. IflS-lU; 1 (Ig.; 1 pi. 

Pari V. IS.tl. ITTth Ann. R«P-) Pp. MS-MC. The Devonian Rocks as desertb»tf 
by De la Boche, by W. A. B. l."BBher. pp. 2TS-aas; t map, Mii^aceoua ScbtstE al 
the Penolvcr DIatrU-t (tho LIxard). and the Cavuuga Boulder, by How»r4 Fox. 

pp. m-ins: 2 r-ii. 

Part VI. isei (TSth An. Rep.) Pp. MT-ISO. Subaerlal D<enni1atlon dua U 
Changes of Temperature, by J. H. Collins, pp. 3M-SS0: 3 flea. 8ucc«aslon M Ite 
Plymouth Devonians, by R. N. Worth, pp. »fil-Se9: 3 tiffs. 

Part VII. isai (TSth An. Rep.) Pp. 3»l-iS«. A Working List of th« PbImo- 
■ole Fossils of Cornwall, by J. H, Collins, pp. m.-rjt. Aee and Bisiorr of tha 
Granites of Devon and Cornwall, by R. N. Worth, pp. (SO-(SS. 

Pan VIII. ISM. (SOth Ann. Rep.) Pp. ASi-9St. Origin and Rdatlona at tto 
Uxard Rocks, by Alexander Somervail. pp. 53&MS. On E( 
lortloDs of Rocka at RosemulUon Head, by F. J. Stephens, pp. I 
Illustrallona of Cornish Fossils, by J. H. Collins. P. O. S.. pp. SS)-55»: 1 ij 
ITALT. 
BOLOGNA.— R. Aecademla delle Sclenie dell' Insllluto dl Bologn 

Memorie delle Scienae Naturali. 13x30 cm.. Serle V. Vol. i 
plates; Serle V. Vol. tit, 1S93, 380 pp.. 13 plates. 
CATANIA — Accudemla Gloenlo dl Sclenie Naturall In Catania: 

Buletino delle Sedute. Nuova Serle. Faaclcolo XXXII, XXXVTOI 
Mario, U33, 23 pp., 1 plate; Febbralo. ISM, 33 pp.; Glusno. I£31, 30 pp.; I 



pp., e plates. 
MILAN.— Soplrta Itallajia dl Selenie Naturall: 

Atll. Vol, XXV. 18M-M, 4U0 (,p.. 3 plates. Vol. XXVH. 1'<«3-St, 410 pp,. ff i 
Vol. XXVII. IKM-SB, *» pp.. 12 plates: Vol, XXVIH. P«6-S«. m pp.. T i 
Vol. XXIX. ISM-TT. BJ4 pp.; H plates; Vol. XXX. IWI-SS, (H pp., 8 p" " 
XXXI. ISSS-SH, 133 pp.. 6 plates; Vol. XXXH. liS9-S0, W3 pp., 4 pi 
XXXIll, IS»»-UI. ITS pp.. 4 platea: Vol. XXXIV, tHQ-M, 473 pp., ( platea. ] 
PADrA.— R, Aecademla dl Sclenae, Lettere ed Aril In Pedova ; 

Attl e Mcmorle. Nuova Serfs. Vol. VI, 1S». 284 pp.. 1 plate; VoL 1 
«0I> pp.: Vol. IX, ItiBS. 340 pp. 
ROHE,— Dell' Accademla Pontiflcla de' Nuovl Unccl: 

Attl, 23x30 cm.. Anno XLV. 1S»2, 300 pp.; Anno XLVI, IfilO. 
XL\1I, ISM. !»6 pp, 
R. Comltato Geoloslco d' Italia: 

BoUettmo. Anno UP3, Nob. I. :. 3, ). 403 pp., ID pinles: Anno ISM. Noa. I, 1 
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TURIN.— R. Accademla delle Sclenze di Torino: 

Attl. Vol. XXVIII, 1892-93, 940 pp., 7 pU.; Vol. XXIX, 1893-94, 842 pp., 19 pU. 

NORWAY. (See Sweden.) 

PORTUGAL. 

LiISBOA (LISBON).— Academla Real das Sciencias de Llsboa: 

Os Descobrlmentos Portugrueses e Os de Colombo: Tentatlva de Coordlnacao 
Hlstorlca, por Manuel Pinhelro Chagas. 1892. 244 lip. 

RUSSIA. 
HBLSINGFORS, FINL.— Finska Vetenskaps-Socleteten (Scientific Society of Fin- 
land) : 

Bidragr till Kannedom af Finlands Natur och Folk. Vol. LI, 534 pp. Ask- 
vadren i Finland, 1888-1890. af A. F. Sundell. Pp. 1-175; 285-332; 4 pll. Kritisk 
Ofversigt af Finlands Basldsvampar, af P. A. Karsten. Pp. 177-230. Finlands 
Mogrelsvampar (Hyphomycetes fennici), af P. A. Karsten. Pp. 343-524. 
Ofverslgrt af F. V. S. Forhandlingar, Vol. XXXIV, 1891-1892, 444 pp. 
Acta SocAetatls Scientiarum Fennlcae, 23x29 cm. 

Societe des Sciences de Finlande— Instltut Meteorologrique Central (Central Me- 
teorolo^cal Instltuie of the Finland Scientific Society): 

Observations MeteorologiQues faites a Helsin^ors, 25x35 cm., all tables. 
Faites en les annees 1884, 1885, et 1886, 290 pp. En 1887, 1888, et 1889. 230 pp. En 
1890. 96 pp. En 1891, 112 pp. En 1892, 120 pp. 

Observations Meteorologiques faites a Hango, Helsingfors, etc., 26x38 cm., all 
tables. Faites en 1881-1882, 164 pp. En 1883-1884, 228 pp. En 1885-1886, 266 pp. En 
1887-1888. 250 pp. En 1889-1890, 260 pp. 

Societatis pro Fauna et Flora Fennlca: 

Acta. Vol. V, 1888-1892. Part I, Kannedomen om Vaxternas utbredning 1 Fin- 
land, af HJalmar HJelt; 152 pp.; 3 tab. Conspectus Florae Fennlcae, af 
HJalmar Hjelt. Part I, Pteridophyta et Gymnospermae, 108 pp., map of Fin- 
land. Part II. Monocotyledonae. Pp. 109-258. 

Vol. VIII. 1890-1893. Die Harpidlen des Nordlichen Finlands von Dr. C. Sanio 
(German and Latin). 90 pp. The Diatoms of Finland, by P. T. Cleve (Engrlish). 
70 pp.; 3 pll. Finlands Phytometridae. af Alfred Poppius. 161 pp.; 2 pll.. and 
map of Finland. Notes sur la flore de Laponie finlandaise. par Edouard A. 
Wainio (French and Latin). 90 pp. 

Herbarium Musei Fennici, 2d ed., II. Muscl. by J. O. Bomansson & V. F. 
Brotherus. 84 pp. and map. 

Meddelanden, Vol. XVII, 1890-1892, 272 pp.; steel portrait of S. O. Llndbergr. 
Vol. XIX. 1893. 176 pp., with a German review. 

KAZAN.— Fisiko-Matematicheskagro Obshestva pre Imperatorskome Kazanskome 
Yniversltete (Physlco-Mathematical Society of the Imperial Uniyersity of 
Kazan) : 

Bulletin, Second Series, Tome III. 1893. 372 pp.; 3 pll. Tome IV, Nos. 1. 2, 
1894, 24 pp. ; 2 pll. 

ST PETERSBURG.- Geological Committee of Russia: 

Bulletins of the Geological Committee, Vol. XI, 1892, 372 pp.; geological map, 
and 4 lithograph plates of shells; with a supplement of 234 pp. Vol. XII. 1893, 
324 pp.; geological chart, and supplement of 244 pp. 

Memolres du Comite Geologique, 25x32 cm. Vol. IV, No. 3, 1893. Fauna of the 
lower Devonian along the Ural, by Th. Chernisheva; 222 pp.; 14 lithograph 
plates of shells. (Russian and German.) 

Vol. VIII, No. 2, 1893. Die Ammoniten der Unteren Volgastufe, von A. 
Michalski. Pp. 329-497. (German.) No. 3, 1894. Upper Devonian Plants, by 1. 
Shmalhousen; 36 pp. ; 2 photolith. pll. 

Vol. IX, No. 2, 1893. The Lower Tertiary of Southern Russia, by N. Sokolova. 
328 pp.; map, and 2 halftone illustrations. No. 3, 1894. Fauna of the Lower 
Ollgocene of Ekaterinoslav, by Dr. N. Sokolova. 136 pp.; 4 litho. pll.; geo- 
logical section, and 24 figs, in text. 

Vol. X, No. 2, 1893. Theodolitic Method for the goniometrlcal and optical 
study of crystals as applied to mineralogy and petrography, by E. S. Tedorova; 
104 pp. ; 14 pll. and 45 figs. (Russian and French.) 

Vol. XII, No. 2, 1892. Upper Silurian Fauna of TIman, by N. Lebedeva; 48 pp.; 
3 lltho. pll. of fossil shells. 
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Imiwritankole AkMlcmle Kauk flmpfrlal Aca^rRiy of Srlvficasi; 

Bnn*Un. anw cm.. Xouveiie ante tv fxxx^^l, n» - - 
MaldlilAruni ffnnortii Clrnopus Fl*ch., par AlliUva a SvmnHtiL 
iji^niiH B I m run mum K Von K. V. MFdnsliaUH^ I>i> ;i~l 
A '■□ntrlhuUcin to the knovlrdKe of the carclnulxn'^l faunm nt ttn C 
Htb. l.y a. O. aare. Pp. O-'i. With S plate*. t-"txT ^eu 
niHgnt-tiufhm D«c1tiiiillon In St. PtfttrslHirK-PoirliiiiBk. tvk H. VIM. I 
JUS. mil I larel. Zur Kcnntnla drr arlf^tsvlivn Wnovr In St. PvCvr 
Ttivoddr OvoBSet. Pp. 131-lRl. 

No. 2. I.rii spHctrs de IViolle varlablf B t-yrae. 
lU-lliB, Bvcc 1 planohcK, Zur Kcnnlnls d*r Tn^mataBplOEO. vun Dr. J. 1 
Rohon. Pp. an-OB. mit 3 lafelR. Dptcrmlnailon a* 1'«rblle de l» p 
VI, par N. Bobrlnakoy. Pp. 2K-SW. Crustacea Casirtk, P«n U. Ikr fl 
a«rii. Pi.. 2>T-}W. avoc II iilnnchM, 

IliinctJii, Fifth avrlM. Tomr I. Ho. I, B«pleint<n'. IPM; IIS ppt: t gib: 
and map of tluropciui Ruagla, 

l|<.m-.:ri>i>, SinM i^ra. Tome XXXIX, in91 Faune OrnltholofrtDUM de 1i 
OrMnal.. imr It. I,. TanEanawakl. Pari 11. Pf. l-vtil -t oS-lKS, wllL ■ 
loi.viip iwrirmt of the authnr. 

IViini' XI.. Ka. 1. am. Sclenlinc Reaulle of the Enprdlllon to the New 8 
rllin I»lalHJ" Iti l"«B an'l IttSH. Part IV. Poat-tirUHry Mammula. »>y J. D. C!w 
Mt, U: pp.: i lllho. pll. ot EZ flRures. No. Z, 1K91. Waadltinsea Aer a 
den dnntalen Bpliana Im OElJaklschvn. von Nikolai Anderson, US pp. 

Tamn XLl. Nu. I. Ui) pp. Nu. 2, mathematical. K pp. No. 1. r 
Recherchra aur la L'oniele d'Encke. i>ar <J. DarkluiKl. II. tKiX. 
llonB imr Ion Placeies \'eniia. la TerTe, Uars. Jupiter, et Saturn- 
Pp. i-xx: l-m. No. 4, Cerman and Greek, n pp. No. S. L'piwr ^ 
von Or J. V. Rohon, IK pp.: I pll.: 21 Rgs. Ka 6. Cranlolomr of .- 
prof, A. Taronetaky: « pp. No. T. Coleula et Recheiehea *ii 
d'Rnok«, par O. Bncklund. 111. Pertulmtlons par les Planel." 
Terr«, .Mara. Jupiter, et Satume, pendant la perlode lM«-im. Pp. l-mi, l-iu 
No. S. OeonraphlBchc Verbraltung der Suemwasaer ProioioeB, Ton Dr. ¥. 
Sbevlakova, !iH pp.: 4 pll. and map 31i5<J cm. No. a. "Wetssen KorpfT." V«M 
Victor Kautaek. 12 pp. ; X plL 

Tome XLII, No. 4. Beobachtungeu dea N epiu nostra I lau ten am a>-aatllafa 
Pulkowa#r ftefracrtor, von Htrmann Strove. Pp. 1-iS. No. 8. retn-r die tosl- 
nnmuns der Absolulen MagnetlBch^n Deollnatlon Im Konstanllnow'scbei) 0>- 
■ervBiorluni bu Pawlowak, von H. Wild. Pp. 1-3S: Tate 
1niP*rato1'akaro Mineral tiKlcheskaso ObBhealva (Imiierlal Kllneralosleal t 

MaterlalB upon Riiaaian Ocolusy. Tome X\'l, nvx 3W pp.: 2 pll.; 
ctirotno-llttioKraph map, £sxTi cm. Principal artli-le: The OeataetDBle 4 
iwlilnaula of Ki rch, Uy N. Andren-aove. Pp. W-St». with a KeOloglRal a 

Xa'ilHkl (Atinunl Report), Second Serlea, Vol. XXIX. ISM!. 276 pp.: Uth 
trait of I: A. Chlckacheva. Vol. XX, alt pp.: I liiales of fossil ahulla,. * 
I1fnir-?i of cryatals In text, 

SPAIN. 



J ol. 



Tero. 



ML'molraa, SxiB cm. Tomo 1. Kuler y sua obras, por D. 
Hlean <tonoIuKlun). Pp. U6-2H. XIV. El Inflnlto MalemaUci 
ClIiomuUi'M ClUndrlcA. por LuIb Canalda. Pp. Sat-26e. XV. La ISXI 
taoloii '1 OXleoloBlea enaayo crltloo, i>or el Dr. D. iRnaclo Valanll T 
M-iPI. XVI, Maa MonumentoB MesalltlrOB en Catalnna. por D t^la ) 
Vlilsl I>p, Zn-»<jV: llKS. 1-m X^'II. Algunas (Tonslderoctonea sobra t 
toniavena, MvmorlB. postuma del Dr. I>. Franclsi-o d« 8- de Delaa y do G 
Pp, Sil'fll. XVIII, Abiurdos Quomelrlcoa que engenilran clertaa ( 
laclont'S del Innnllo Materaatluo, por cl D. Joar E>omenecl 
Ha-3Si. 

Tomo U, I- Flora del Vatles, por Dr. D. Junn Cadevall y DIara. 1 

C'ompcrnsadon de alKuiiaa oliservavlonea de Dpctlnnclon MbcimUim I 
lienlnanla IbtrEca. lior Don Rafael Pardo de FlKueroa. Pp. 1-4S plu« 

DwcnpcUn de loa DepoKltoa Pltooenlcos del LJano de Barcelona, por U 
Jaime Almero, Pp, 1-S2 plus. 
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Hisloria de la Real Academla de Ciencias y Artes, por el Dr. D. Jose Balari 
y Jovany. 14x22 cm. 208 pp. 

ADRID.— Keal Acad«mia do Ciencias, Fisicas, y Naturales de Madrid: 

Memorlas, 20x3() cm. Tomo XVI. Estudio Sistematico de las bases orgranicas 
de oripen animal (Ptomainas, Leucomainas, etc.), por Dr. D. Jose Ubeda y 
Correal. 290 pp. 

SWEDEN AND NORWAY. 

i^RTSTIANTA, NORW.— Videnskabs SelsHabet 1 Chrlstlanla (Academy of Sciences 
of Christiania) : 

Forhandlint^er for 1891. Norske Oldsager i Kobenhavns Musevm, af Dr. 
Ingfvald Undset. IC pp. 

No. 2. Aristoteles. af P. O. Shjott. 16 pp. 

No. 3. De Nordisko Klover-blad formede spaender, af Dr. Ingvald Undset. 
15 pp.; 3 lltho. pll. 

No. 4. Vef'etationen I Troldhelmen, af Ove Dahl. 21 pp. 

No. 5. Die Lehre Hegels vom Wesen der Erfahrung, von Dr. George Kent. 
SO pp. 

No. »). Das Schmolzen des Binneneises, von O. E. Schiotz. 22 pp. 

No. 7. My thole crifeke Studler, af P. O. Shjott. 19 pp. 

No. S. Bidrag til Kundskab om Biscayervalen. 14 pp. 

No. J». Ascomyceter fra Dovre, af Axel Blytt & E. Rostnip. 14 pp. 

No. 10. Norske ^lyriopoders Udbredelse, af Edv. EUingsen. 12 pp. 

Nc. 11. Overslfft over de tri-cirrate Arter af Slegten Onus, af R. Collett. 
17 pi;. 

Oversigt over Videnskabs-Selskabots Moder 1 1891. 66 pp. 

ForliaiidUnper for 1892. No. 1. Stedbestemmelse paa hole Bredder, af H. 
Geelmuj'den. 3C pp. ; 1 litho. chart. 

No. 2. Myxomyceter fra Norge, af Axel Blytt. 13 pp. 

No. 3. Karplanternes udbredelse i Norge, af Axel Blytt. 73 pp. 

No. 4. Om to Xalktufdannelser 1 Gudbrandsdalen, af Axel Blytt. 50 pp. 

No. 5. 48 pp. No. 6, 27 pp. No. 7, 34 pp. No. 8. Lejeuneae Madagascarienses, 
af W . H. t'earson. 9 pp. ; 2 pll. 

No. 9, philological. 8 pp., chart, 35x36 cm. No. 10., chemical, 7 pp. No. U. 
Vegetationen I Troldhelmen, af Ove Dahl. 33 pp. 

No. 12. Om gravitationen, af Hans J. Kiaer. 30 pp. 

No. 13. On u C ollection of Birds from Tongoa, New Hebrides, by R. Collett. 
11 pp. 

No. H. Hepaticae Madagascarienses, by W. H. Pearson. 11 pp., 1 pi. 

No. 15, chemical, 14 pp. No. 16, chemical, 11 pp.; 1 pi. No. 17, mathematical, 
21 pp. y,o. 18, mineralogical, 11 pp. 

OversJgt over A'idenskabs-Selskabets Moder i 1892. 56 pp. 

Nordlschc Lehnworter im Lappischert, von J. K. Quigstad. 380 pp. (Chris- 
tiania V. S. Forhandlinger, 1893, No. 1.) And more. 

\''d(nskabr-s€lskabets Skrifter. Historiskfllosoflskc Classe. 18x27 cm. No. 
1. Ferallry, af Gustaf ^torm. 36 pp.; 2 pll.; 22 figs. No. 2, philological, 23 pp. 
No. 3. historical, 216 pp. No. 4, philological, 176 pp. No. 5, antiquities, 36 pp. 

Royal University Lf Norway— Norwegian Meteorological Institute: 

Jahrbuch dcs Norwegis<5Tien Meteorologischen Instituts, 25x32 cm., fur 1891, 
107 pp. Herausjr^geben von Dr. H. Mohn. 

'AVANGEll. NORW.— Stavanger Museum: 
Aar.«5ben'tnlrig for 1893. 87 pp.; 1 litho. pi. 

'OCKHOI.M, SVV— Entomologiska Forenlngen i Stockholm (Entomological So- 
ciety of Ptookholm): 

PntomoloKisk Tidskrift, Arg. XIII, Haft 4, 1892, pp. 209-292; 1 colored litho- 
graph. 

Arg. XIV, Halts 1-4. 1893, 300 pp; 6 litho. pll. 

Arg. XV'. H:ifty 1-2, 1S94, 200 pp. ; 3 litho. pll. 

iCongliga Svtnska ^'etenskaps-Academlen (Royal Swedish Academy of Sciences): 

Blhang illl K. S. ^^ A. Handllngar. Division I. Mathematics, Astronomy, 

Mechanics, I hydcs. Vols. XII, 18S7, 332 pp.; 5 pll. XIII, 1888, 308 pp.; 5 pll. 

XIV, 1SS9. 'ZMAi pp. . C pll. XV. 1S90, 430 pp.; 4 pll. XVI. 1891, 300 pp.; 21 pll. XVII. 

1892, 312 pp.; 3 pll. XVIII, 1893. 236 pp.; 4 pll. 

IMvislon II. Clicmistry, Mineralogy', Geognosy, Physical Geography. Vols. 
XII, 1SS7, 204 pp.: 5 pll. XIII, 1888, 284 pp.; 14 pU. XIV, 1889, 168 pp.; 3 pll. XV, 
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ISOO, % pp.: 4 pli. XVI, 1891. 21S pp.; 5 pll. X^^I. 1S92, 338 pp.; 5 pll.: 2 g«oloslal 
charts. 2«^x40 cm. XVIII. 1893. 164 pp. 

Division Hi. Botany. Vols. XII, 1887. 372 pp.; 12 pll. XIII, 1888, 544 pp.; « 
pH. XIV, 18M», 106 pp.; 7 pll. XV, 1890, 114 pp.; 3 pll. X^^, 1891, 540 pp.;*ll pB. 
XVII. ISM', IW pp.- 4 pll. XVIII. 1893. 488 pp.; 13 pll. 

Division IV. Zoology. Vols. XII. 1887. 92 pp.; 4 pll. XIII. 1SS8, ei€ ppc; 23 pH 
XIV. IS89, H^ pp.: 7 pll. XV, 1890. 114 pp.; 3 pll. XVI. 1891. 420 pp.: 19 pll. XVU, 
18i«2, 484 pp.; 22 pll. XVIII, 1893, 258 pp. : 32 pll. 

Carl von I.inne's BrefvexlInRT. by Ewald Ahrlin^. 112 pp. 

Cm SveriRes zoologriska Hafsstation Kristinebergr* af Hjalmar TheeL 48 pd; 
4 pll.: 1 cliart. 

C'>fversi?t, -vrR 14, 1SS7, 755 pp.; several figures. Arg. 45. 1888, 649 pp.; serenl 
figures. Arg. 46, 1SS9, 691 pp.; several figures. Arg. 47, 1890, 568 pp.; seveiil 
figures, ^^irg. 4^^. 1S91, 792 pp.; several figures. Arg. 49. 1892, 576 pp.; serenl 
figures. Arg. 50, ISJM, 707 pp.; several figures. 

THROXDHJEM, NORW.— Det Kongelige Xorske Vldenskabers Selskab (RosFal 
Norwegian Society of Sciences): 

Skrifter, 1S91. Bishop Gunnerus's Botany of Denmark and Norway, 171S- 
1766, xed Ove Da hi. Pp. 1-152. Algological notes, by M. Foslie. 263-2G6. Marine 
algae of Isle ot Wight, by M. Foslie. Pp. 267-282. Diptera brachycera, ty V. 
Storm. Pp. 2S:{-313. 

Skriftor, lSi*2. Bishop Gunnerus's Botany, by Ove Dahl. Pp. 1-62. Explora- 
tions br>olo|:jIcal in Norway, by N. Bryhn. Pp. 159-224. 

Skrifter, ISJ'X Bishop Gunnerus's Botany, 1768-1772, ved Ove Dahl. Pp. 1-74, 
with map, 4r.x7o cm. Botanical Sur\'ey, by Ove Dahl. Pp. 73-113. Norwegian 
algae, by M. Foslie. Pp. 114-144. 

UPSALA, S\V.- Xongliga Upsala L'niversitet (Royal University of Upsala): 

Upsala Universltets Arsskrift, 1892, 688 pp. Philosophy, jurisprudence, the- 
ology-, natural history-. 
Arsskrift, ISX', ♦n2 pp.; 1 plate. Medicine, mathematics, natural science. 
Inbjudningsskrift (30<)-year Jubilee Festival), 362 pp.; 1 pi. Contains theses 
of candidates for degrees of D. D., LL. D., and Ph. D. : and names among Its 
alumni the following distinguished citizens of Kansas: Olof Olssen. Cart 
Aaron Swensson; also Gerard DeGeer, August Gustaf Eisen, A. R, Akerman, 
and other eminent Americans. 

SWITZERLAND. 

BASE L.— Naturf orschenden Gesellschaf t : 

GENEVA. —Societe do Physique et d'Hlstorie Naturolle de Qenevet 
Compt^ Rendu des Seances, IX, 1S92, 132 pp. X, 1S£«3, 104 pp. 

Henri de f-ausssure: 

Revision do la Tribu des Heterogamiens (Orthopteres de la FamiUe des 
Blattidcs), par Kenri de Saussurc. Pp. 2S7-318. (Revue Suisse de Zoolosle, 
Tome i.) 

NEUCJTATEL.-Socicte Neuchateloise de Geographic: 

Bulletin, ltxi'4 cm. Tome VI, ISOl, 460 pp.: 3 plates and charts. Tome VII, 
1892-1893, <iS0 ip.; 24 plates and charts folded in. 

SCHAFFHAUSEN.— Schweizerlschen Entomologischen Gesellschaft: 

Mittheiliin>;.n. Vol. VIII, Heft Nr. 10, Jan. 1893, pp. 379-416: pll. I, II. 
Vol. IX. Tl.ftL 2-4. 1S»4, pp. 59-225. Ueber die Systematlk der Ceto'niden. von 
G. Schoch. Pp. 164-225. 
Col*^optera Helvctiae, von Dr. Gustav Stierlin (cont.). Pp. 289-448. 
Fauna inscctorum Helvetiae— Diptera, von Dr. Gustav Schoch. Pp. 1-27; 1-78L 

ST. G ALLEN.— St. (Jallische Naturwissenschaftliche Gesellschaft: 

Bericht uber die Thatigkeit, 1S91-1892, 401 pp. Fur 1892-1893, 377 pp.; 2 pll.; 
portrait of Dr. B Wartmann. 
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Academy of Natural Sciences of Philadelphia, books from 338, 339 

Academy of Science of St. Louis, books from 332 

Academ'y of Sciences of Christiana, books from 362 

Accessions to the Library- 291 

Acetic acid, diluted, as a solvent for abstractive substances— Sayre 44 

Adams, F. Q., Topeka, Kan., books from 326 

Adams, G. I B 

Aeddlum, A new, of peculiar habit— Carleton 44 

Airrlcultural College, Mich., books from 329 

Alabama, books from 291 

Ameghino, Florentine, Buenos Ayres, books from 347 

American Academy of Arts and Sciences, books from 326 

American Philosophical Society, books from 389, 340 

Ami, Henry M., Ottawa, Ont 344 

Anthony, Geo. T 88 

Aphyllon uniflorum, parasitism in— Price 132 

Argentine Republic, books from 346-348 

Australia, books received from 349 

Austro-Hungary. books received from 350,351 

Bailey, E. H. S 5,6,87, 88 

Bailey. E. H. S.— "Small Things"— President's address 6, 13 

Bailey, E. H. S., Lawrence, books from 322 

Bailey, E. H. S., and Mar>' A. Rice — Composition of mineral water, Mitchell Co., 

Kansas 40, 41 

Balcomb, E. E 5 

Beede, J. W 87 

Belfast Natural History and Philosophical Society, books from 357 

Belgium, books received from 361-353 

Biological Society of Washington, books from 294 

Birds found near Manhattan, Kan., An annotated list of the — Lantz 115-123 

Blake, L. 1 6 

Board of Curators, Report of 278 

Boehmer, Dr. Geo. H., Washington, D. C, books from 295 

Boston Society of Natural History, books from 327 

Botanical Society of Edinburgh, books from 358 

Boulder Belt, The terminal, in Shawnee county— Smyth 220-226 

Brazil, books received from 348, 349 

Brcese, C. M , 87 

Brlgham, A. P., Hamilton, N. Y., books from 334 

Butler, Amos W., Brookville, Ind., books from 819 

Cady, H. P 87 

Caldwell, E. W 6 

California Academy of Sciences, books from 292 

California, books from 291-298 

Cambridge Entomological Club, books from 328 

Canada, books from 342-345 

Canadian Institute, Toronto, books from 346 

Carleton, M. A 5, 6 

Carleton, M. A.— A new aecidium of peculiar habit 44 

Carleton, M. A.— Variations in dominant species of Plants— II 45 

Carruth, Prof. James H 5 
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tJORRIGENDA. 

(Errata are the editor's especial abhorrence.) 

The meeting at Manhattan, recorded on page 87, was held December 27.18^. 

The name Lora L. Walters, occurring on pages 88, 89, 200, 366. and 370. 
should be Lora L. Waters, wherever it occurs. 

The name Z. S. Sharp, on page 88, should be S. Z. Sharp. 

The name T. D. Hewitt, page 367, should be J. D. Hewitt 

The name T. R. Mead, on page 368, should be J. R. Mead. 

The.name Henride Sausure, page 369, should be Henri de Saussure. 

The name Dr. Jacob Schenck, page 369, should be Dr. Jacob Schneck. 

The name Alva T. Smith, page 369, should be Alva J. Smith. 

The name T. D. Walters, page 370, should be J. D. Walters. 

Other errors are obvious enough, and may be corrected or overlooked by 
the courteous reader. 
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